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COST BENEFIT ANALYSIS OF GOVERNMENT FURNISHED EQUIPMENT 
VERSUS CONTRACT FURNISHED EQUIPMENT FOR THE PROCUREMENT 
AND INTEGRATION OF THE MK-44 CHAIN GUN WITH THE UNITED 
STATES MARINE CORPS EXPEDITIONARY FIGHTING VEHICLE 

ABSTRACT 

The Direct Reporting Program Manager (DRPM) for the United States Marine 
Corps Expeditionary Fighting Vehicle (EFV) is conducting an analysis of two acquisition 
tactics concerning the commercial procurement of the MK-44 chain gun to be integrated 
with the EFV. General Dynamics (GD) manufactures the EFV and the MK-44 is 
manufactured by Alliant Techsystems Inc. (ATK). The purpose of this thesis is to assist 
the DRPM in determining which of two tactics the Government should use for the 
procurement of the MK-44. The two alternatives for acquiring and integrating the MK-44 
are: 1) to procure the MK-44 as government furnished equipment (GEE), or 2) to procure 
the MK-44 as contractor furnished equipment (CEE). The fundamental difference is that 
a GEE arrangement will provide a direct contractual relationship between the 
Government and ATK, whereas, a CEE contract will eliminate that relationship as ATK 
will become a sub-contractor to GD, the prime contractor for the EFV. These two options 
present a variety of issues for analysis in determining which approach is most 
advantageous, with respect to cost and other risk, to the Government. 

The key findings of our research indicate the MK-44 is a favorable candidate for a 
CEE arrangement. This particular CEE arrangement will provide a value added service to 
the Government adequately justifying GD’s Profit Rate. Additionally, a CEE 
arrangement allows the Government to reduce the overall program risk by transferring 
the cost, schedule, performance and integration risk associated with the MK-44 to GD. 
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I. INTRODUCTION 


A. BACKGROUND 

The Direct Reporting Program Manager (DRPM) for the United States Marine 
Corps Expeditionary Fighting Vehicle (EFV) is conducting an analysis of two acquisition 
tactics concerning the commercial procurement of the MK-44 chain gun to be integrated 
with the EFV. General Dynamics (GD) manufactures the EFV and the MK-44 is 
manufactured by Alliant Techsystems Inc. (ATK). The purpose of this thesis is to assist 
the DRPM in determining which of two tactics the Government should use for the 
procurement of the MK-44. The two alternatives for acquiring and integrating the MK-44 
are: 1) to procure the MK-44 as government furnished equipment (GEE), or 2) to procure 
the MK-44 as contractor furnished equipment (CEE). The fundamental difference is that 
a GEE arrangement will provide a direct contractual relationship between the 
Government and ATK, whereas, a CEE contract will eliminate that relationship as ATK 
will become a sub-contractor to GD, the prime contractor for the EFV. These two options 
present a variety of issues, both tangible and intangible, for analysis in determining which 
approach is most advantageous, with respect to cost and other risk, to the Government. 

B. PURPOSE 

The primary objective of this thesis is to examine what decisions and types of 
analysis should be made when confronted with a multiple contractor acquisition and 
integration issue such as GEE versus CEE. This paper will conduct an analysis and apply 
it to the MK-44 procurement decision faced by EFV Program Office. A secondary 
objective is to educate and create a document of lessons learned that will help future 
Program Managers (PM) to better analyze the correct approach to deciding whether to 
purchase GEE or CEE. 

C. SCOPE 

This thesis seeks to comprehensively analyze the cost and risk factors relevant 
and pertinent to contract procurements involving a GEE or CEE decision. Additionally, 
this thesis aims to identify and examine cost aspects particular to a DoD acquisition PM 
that are difficult and challenging to estimate. The cost aspects are absolutely necessary 
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for an equitable comparison of government furnished services or goods to contractor 
furnished services or goods. Finally, this thesis will indicate specific conditions that most 
often predicate a GFE or CFE arrangement. The scope of this thesis will focus on 
identification and analysis of all relevant cost drivers. In the event that cost does not 
elicit a clear decision and the decision hinges on one or more acquisition risk areas 
presented in this thesis, a recommendation will be made for further research in that 
particular risk area. 

D, METHODOLOGY 

This thesis will explore the concepts highlighted in the Scope paragraph by 
conducting an in-depth analysis of the EISMC EEV Program Office's options for 
procuring the MK-44 from ATK and integrating it with the EEV being manufactured by 
GD. This analysis will be based on literature research from books, theses, journal articles 
and several internet resources. Interviews with personnel from the EEV Program Office, 
ATK and GD will be sourced. Interviews with past and present program managers of the 
US Army’s Apache program and the Joint Strike Tighter program will also be conducted. 
All relevant and supportable cost drivers will be analyzed and interpreted. To the extent 
possible, cost ranges will be established to portions of GD and ATK’s cost structure 
subject to changes over time due to market or economic conditions. Additionally, all 
identified risk aspects will be discussed and evaluated for appropriate analysis. 
Acquisition risk areas associated with this analysis will be validated by the EEV Program 
Office with agreed level of importance for all risk factors. 

E. RESEARCH QUESTIONS 
Primary: 

1. Is the procurement and integration of the MK-44 more advantageous to 
the Government under a GEE or CEE arrangement? 

Secondary: 

1. What cost drivers are critical to an equitable comparison between a GEE 
and CEE arrangement? 

2. Wliat risk factors are critical to a GEE or CEE analysis? 

3. What acquisition, market or economic conditions cause one arrangement 
to be preferred to the other? 
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4. What are the possible methods of analyzing intangible eonsiderations 
relevant to a GFE or CFE deeision? 

F. ORGANIZATION 

Chapter II eontains a baekground of the EEV and development of the Direct 
Reporting Program Office. The reason for selecting the MK-44 will follow with a 
description of the two methods to procure the MK-44, GEE and CEE. 

Chapter III will explore the cost issue. This chapter will introduce cost items and 
follow with the history of the cost elements in the EEV program. This will be preceded 
by a break down of the costs of the MK-44 by fiscal year. This will be analyzed along 
with an interpretation of the Office of Management and Budget (0MB) A-76 outsourcing 
program and how this relates to what the government is trying to accomplish. 

Chapter IV explores and discusses issues that are associated with the three main 
elements of risk. This chapter will begin by describing the risks associated with cost 
followed by performance and schedule. Each element of risk will be analyzed as GEE 
and CEE. This chapter will conclude with the identification of which arrangement will 
contain the greatest amount of risk. 

Chapter V will discuss lessons learned from current day programs that may be 
applied to the programmatic tactics, techniques and procedures to help bring awareness 
of current successes and failures. This will also provide a reference for future programs to 
learn from. 

Chapter VI will summarize the findings of this report, answer the research 
questions and provide a recommendation from this study for the EEV program office. 
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II. HISTORY OF THE EXPEDITIONARY FIGHTING VEHICLE 

A. BACKGROUND 

National Security Strategy has shifted from a focus on global threat to a 
focus on regional challenges and opportunities. While the prospect of 
global war has receded, we are entering a period of enormous uncertainty 
in regions critical to our national interests. Our forces can help to shape 
the future in ways favorable to our interests by underpinning our alliances, 
precluding threats, and helping to preserve the strategic position we won 
with the end of the Cold War. Naval Forces will be full participants in the 
principal elements of this strategy - strategic deterrence and defense, 
forward presence, crisis response, and reconstitiution. (Ref 4) 

Our National Security Strategy requires a strong forcible entry capability; the 
USMC provides this forcible entry capability with the EFV, formerly called the 
Advanced Amphibious Assault Vehicle (AAAV). Title 10 of the US Code directs the 
USMC to develop the necessary means to achieve victory in amphibious operations. The 
USMC solution to this problem was the Amphibious Assault Vehicle (AAV), which has 
served the USMC for over thirty years. 

The USMC identified deficiencies in their current AAV, in the Mission Need 
Statement 176970, dated 19 August 1988. The deficiencies were due in part to the age of 
the current AAV and the continuing advancements in non-Soviet fielded threat 
technologies. From this Mission Needs Statement and the Operational Requirements 
Document (ORD), the USMC embarked on the EFV. The EFV is the USMC’s primary 
means of accomplishing surface power projection and, if necessary, forcible entry against 
any level of defended coastline. The EFV is a self-deploying, high-water-speed, armored 
amphibious vehicle capable of seamlessly transporting Marines from ships located over 
the horizon to inland objectives. The EFV will allow the USN and the USMC to link 
maneuver at sea and maneuver ashore in all types of amphibious operations, including 
those employing the Operational Maneuver from the Sea concept. (Ref. 26) 

The EFV is fully armored and capable of carrying up to seventeen combat loaded 
Marines. The EFV is able to use oceans, rivers, lakes, and seas as avenues of approach 
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and maneuver for the landing forees. The EFV has two variants; the personnel variant 
and the command variant. The EFV is currently half way through the system 
development and demonstration phase. (Ref. 2) 

The greatest benefit of the EFV is the speed with which it is able to cover land 
and water distances. The EFV is able to move at thirty knots in calm water. The EFV is 
equipped with a powerful 2,700 HP diesel engine. The EFV is able to attain land speeds 
of up to 45 mph, allowing it to keep up with the MlAl Abrams main battle tank. The 
lack of land speed capability is the primary detractor of the AAV as it is unable to keep 
up with the MlAl tanks. With all these benefits, the price tag is also impressive, at 
around seven million dollars apiece. (Ref 2) 

The EFV is able to fight day or night with the help of the second generation FEIR 
system. There is also a laser range finder to aid the targeting process. The EFV has also 
been upgraded with the ability to fight within a Nuclear, Biological or Chemical 
environment. 

B, DIRECT REPORTING PROGRAM MANAGER 

In June of 1996, the USMC awarded the DemonstratioiWalidation phase contract 
to develop a single EFV prototype to GD. This began the EFV acquisition program and 
was responsible for establishing an innovative first for an acquisition program office. 

The contract was awarded to GD with the stipulation that the EFV Technology 
Center be located within twenty miles of the Pentagon and the USMC Combat 
Development Command in Quantico, Virginia. GD located the building in Woodbridge, 
Virginia. This new building was designed to hold GD's entire EFV production workforce 
and all EFV government employees. This was not only a first for the USMC, but also a 
first for the DoD acquisition community. This co-location allowed aggressive use of the 
Integrated Product and Process Development (IPPD) concepts. This also allowed for 
better communication, lower travel costs and better program oversight on Total 
Ownership Cost (TOC). 

In addition, the location of the EFV center allowed the program office to use 

Marines, from the Operating Forces, Marine Schools, and Marine Corps Combat 

Development Command. These Marines provided insights to improve the design of the 

EFV during its development stage. The program office incorporated these Marines into 

6 



the Integrated Product Teams, where the Marines shared their knowledge and experience 
on issues such as maintenance and operation of the AAV's in a field environment. This 
will help ensure the same mistakes are not carried over to the EFV. (Ref 26) 

This co-location has been integral in developing the EFV and has been a 
tremendous asset in establishing precedence for future DoD acquisition programs. This 
combined team has inspired the USMC and GD to create the very best in the next 
generation EFV for the Marines to continue to accomplish the mission of tomorrow. 
Included below is the EFV program schedule as of November 2003. 

EFV PROGRAM SCHEDULE 

19 November 2003 





Figure 1. EFV Program Schedule (From; Ref. 26) 
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C. USMC SELECTS THE MK-44 

The EFV program originally started in the mid 1970s, but several caneellations 
and restarts delayed further action until the late 1980s. The program was finally 
approved and a Program Management Office was mandated for EFV concept 
development and exploration in June 1990. There were originally two contractors; GD 
and United Defense Eimited Partnership were employed during the concept exploration 
phase. Following the Milestone A decision in March of 1995, GD was awarded a Cost- 
Plus-Award-Fee (CPAF) contract in June 1996 to develop the EFV prototype. 

The USMC set the lethality threshold for the EFV’s main gun to destroy, 
neutralize, or suppress antitank weapons, light armored vehicles, emplacements / 
bunkers, and dismounted infantry. The maximum effective range of the main gun was 
specified to be 1500 meters. (Ref 4) The Medium Caliber Armament Study (MCAS) was 
conducted to determine the right gun for the USMC. The results of this study persuaded 
the USMC to go with the MK-44 Gun System, manufactured by ATK. 

The USMC chose this weapon system because it had the highest kills per stowed 
load lethality (Super 40), second lowest system weight, super 40 growth potential and 
permitted the “train in 30 fight in 40 concept”. The MK-44 presently can fire 30mm 
ammunition; however, after changing the barrel and some feed sprockets, the MK-44 is 
able to fire super 40mm ammunition, hence the train in 30 fight in 40 motto. The MK-44 
is capable of firing APFSDS-T (Tungsten Fong Rod), HEI-T/MPFD, TP/TP-T, and 
SAPHE-T rounds. With the MK-44's ability to fulfill the USMC criteria for lethality, the 
array of potential ammunition, and upgradeability to 40mm ammunition, the USMC has 
officially selected the MK-44 Gun System for the EFV. 

The MK-44 actually refers to the physical gun itself. When the gun is placed in 
the turret of the EFV, it is referred to as the MK-46 Gun System. The MK-46 uses the 
same Army fire control system that is on the MlAl Abram’s main battle tank. This 
provides the stabilization needed for the EFV to fire while on the move over land or 
water. There is also a coaxial 7.62mm M240 machine gun located in the MK-46. (Ref 2) 

ATK is a major U.S. aerospace and defense contractor with sales of 

approximately $2.2 billion. ATK has strong positions in propulsion, composite structures, 

munitions, precision capabilities, and civilian and sporting ammunition. It is the nation’s 
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leading manufacturer of ammunition and world’s leading supplier of solid propulsion 
systems. (Ref 5) ATK was originally a part of Honeywell; however, ATK was spun off 
in 1990. ATK has made many acquisitions since that time to increase its presence in the 
US market. One such acquisition was in 2002 when ATK bought Boeing’s ordnance 
business, which merged ATK’s munitions portfolio with the nation’s leading gun 
producer. 

The MK-44 was procured for the System Development and Design Phase from 
ATK as GFE. The acquisition strategy for the EFV Program Office has identified the 
MK-44 as an exception to the overall strategy of keeping Government Furnished Property 
to a minimum. (Ref. 29) However, in keeping with the strategy the DRPM has decided 
to ensure the EFV program makes a calculated and competent decision between 
competing tactics, GFE or CFE. 

The period of time from the original ATK/MK-44 contract to the present day GD 
contract for EFV ERIP and FRP has been tremendously unstable with regards to military 
actions, economic conditions and DoD acquisition reforms. Consequently, the DRPM, as 
a manager of public funds, has to re-evaluate a direct contract (GFE arrangement) with 
ATK for the MK-44 against the potential of a CFE arrangement with GD. With the cost 
environment of government contractors constantly changing, decisions made two or three 
years ago may not be in the best interest of the government today. This thesis analyzes 
how cost drivers have changed over time and what methods are available to take full 
advantage of those changes. This will also bring into view when one type of arrangement 
is more advantageous over the other. 

D, GFE AND CFE DEFINITION 

1, Government Furnished Equipment 

GFE is defined in Section 45.101 of the FAR as: “Government property means all 

property owned by or leased to the Government or acquired by the Government under the 

terms of the contract. It includes both Government furnished property and contractor- 

acquired property.” (Ref 6) There are implied risks that the Government will bear with 

this type of arrangement. When the Government provides equipment to a prime 

contractor, the Government is now in a position where they will be responsible for how 

this equipment integrates into the system. If the system does not meet the performance 
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requirements established, the eontraetors ean blame the Government’s equipment as the 
eause of this performanee degradation. The Government also now takes on the risk of 
ensuring that the equipment is delivered on time to the prime eontraetor in order to allow 
the eontraetor to maintain their established produetion sehedule. Thus the Government 
now takes on additional sehedule risk. Thus when the Government deeides to go with a 
GTE arrangement there are additional risks that the Government inherently takes on. 

2, Contractor Furnished Equipment 

CEE is defined in Seetion 45.101 of the EAR as: “Contraetor-aequired property 
means property aequired or otherwise provided by the eontraetor for performing a 
eontraet and to whieh the Government has title.” (Ref. 6) With a CEE arrangement the 
Government will plaee ah the risk on the eontraetor by having the eontraetor responsible 
for ah aspeets of the equipment being proeured. The eontraetor is willing to do this for a 
fee, whieh is eharged to the Government. The eontraetor, in agreeing to this, will take on 
ah risks to inelude eost, sehedule, and performanee risks assoeiated with this 
arrangement. 

3. CFE versus GFE Demonstrated 

The two eoneepts above, as defined by the FAR, ean be illustrated by examining 
one of many system aequisitions. As an example, a DoD aequisition Program Manager is 
responsible for the proeurement of the next generation military transport truek. The 
prime eontraetor would be seleeted from a pool of eompetitors; in this example OshKosh 
is seleeted. The Program Manager, as well as OshKosh, understands that several major 
eomponents will eome from original equipment manufaeturers (OEM) other than 
OshKosh. Speeifioahy for the truek, the engine and transmission eould potentially eome 
from different OEMs (i.e., Cummings) and OshKosh would simply integrate that item 
into the produetion proeess of the truek. 

The Program Manager has a deeision to make eoneerning the method by whieh 
the Government supplies the engine and/or transmission to OshKosh. The two methods 
are CFE or GFE. As stipulated by the definition above, the CFE arrangement plaees ah 
aspeets of responsibility assoeiated with proeurement and integration with the prime 
eontraetor. In this ease, OshKosh would have the sole responsibility to proeure and 

integrate the CFE item and manage a sub-eontraetor. 
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Conversely, with a GFE arrangement, the PM retains the responsibility of 
proeuring and eoordinating the integration of the GFE item with the principle end item. 

In this case, the PM will have two separate contracts, one with the prime contractor and 
another with the OEM of the GFE item, the sub-contractor under a CEE arrangement. In 
most cases, a GFE arrangement does not imply that the Program Manager or Government 
takes possession of the GFE item. Instead, the Program Manager coordinates 
performance and delivery schedules and pays the prime contractor a fee to accept, handle 
and store the GFE item until it is required in the production process for integration. 
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III. COST 


A. INTRODUCTION/COST DRIVER IDENTIFICATION 

Current acquisition methodology dictates the use of Cost As an Independent 
Variable (CAIV) when analyzing procurement options. This analysis is no different. 

The focus is going to be on the elements of cost associated with the MK-44 procurement 
under both a GFE and CFE arrangement. The first category of cost drivers is those costs 
associated with a GFE arrangement. The second category of cost drivers is those costs 
associated with a CFE arrangement. The costs associated with both alternatives are 
quantifiable. However, two costs associated with a GFE arrangement, opportunity cost 
and overhead cost, are unsupportable and outside the scope of this thesis. The key to a 
reliable explanatory cost analysis is obtaining accurate data for quantifiable cost 
elements, as well as developing reasonable proxies for the unsupportable cost elements. 

1. Identification of GFE Cost Drivers 

The first set of cost drivers to be identified with a GFE arrangement is opportunity 
cost. Government overhead rates, unit price, and GD’s burden rate. The first of four cost 
drivers is the Government’s cost associated with a GFE arrangement for the procurement 
and integration of the MK-44. As a result of a direct contractual relationship with ATK, 
under a GFE arrangement, the Government will incur labor costs for contract 
administration and contractor management duties associated with that contract. The 
Government labor cost is quantifiable and should be included in a cost comparison of 
GFE and CFE. However, the Government labor cost, in this instance, is unsupportable 
due to manpower and funding constraints. Available funding does not allow for hiring 
additional personnel. Therefore, current EFV program personnel would execute the 
contract administration and management tasks associated with a MK-44 contract as 
collateral duties. Fundamentally, a GFE arrangement would incorporate, at least on the 
surface, huge savings because the labor costs are a sunk cost - the personnel assigned to 
the EFV Program Office would receive their wages and benefits regardless of whether 
the MK-44 contract with ATK exists or not. 
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However, there is a cost associated with the work a Government employee is not 
able to perform as a result of completing tasks associated with an ATK/MK-44 contract. 
This cost is identified as the opportunity cost of a GFE arrangement. Developing an 
estimate for this opportunity cost is paramount to deriving a reasonably acceptable cost 
figure for the Government's labor efforts under a GFE arrangement. Without an estimate 
for Government labor costs associated with a GFE arrangement, the savings identified 
under a GFE versus a CEE arrangement will be inflated and unrealistic. 

The EFV Program Office conducted a preliminary labor survey in October, 2002, 
that led to an estimate of 9,000 man-hours per year for administration and management of 
the MK-44 contract under a GFE arrangement. By assimilating the data from the survey 
to determine ranks of personnel (predominantly civilian) associated with specific man¬ 
hours and utilizing salary rates for various ranks provided by the Naval Center for Cost 
Analysis, which includes fringe benefits but does not include indirect labor costs and 
facility costs, a reasonable Government labor cost estimate is possible. (Ref. 8) Realizing 
the need for this cost element, the EFV Program Office is currently conducting a follow¬ 
up business case analysis to determine a valid and reasonable estimate for the opportunity 
cost of Government labor associated with a GFE arrangement. 

The second of four cost drivers under a GFE arrangement is the standard 
Government overhead rate of 12 percent. The overhead rate is quantifiable, but 
unsupportable, as the Program Office has not conducted an analysis to determine the 
validity of the regulatory rate. Additionally, tracking all costs associated with just the 
MK-44 would be inefficient and impossible for allocation purposes required for typical 
overhead calculations. The current 0MB A-76 studies will provide some background for 
this cost element. 

The 0MB Circular A-76 and its supplemental handbook provide policy guidance 
and implementation procedures for Government agencies to use in deciding whether to 
contract out for commercial goods, services, and activities. 0MB updated this handbook 
in 1983 and again in March 1996. OMB’s revised A-76 supplemental handbook 
established or changed several standard cost factors and included the requirement that 
Government overhead costs be calculated by using a standard rate of 12 percent of direct 
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labor costs. This provided a standard Government overhead rate to use for eost estimates 
mueh like those being analyzed in this thesis. The latest revision was intended to reduee 
the administrative burden of performing A-76 Studies and to make eost eomparisons 
between private seetor proposals and Government estimates more equitable. This “best 
value” private seetor offer is then eompared to the Government’s in-house proposal. (Ref 
23) 

The fundamental deeision to be made by the EFV Program Offiee is whether the 
Government will benefit more from aeting as the buyer of the MK-44 or from 
outsoureing the procurement of the MK-44 to GD. In this light, the A-76 mandated 
overhead rate of 12 pereent warrants inelusion as a Government eost factor to accurately 
eompare a GFE (in-house) arrangement to a CFE (outsouree) arrangement. 

However, validating the 12 percent overhead rate, in the eontext of the EFV 
program, is a ehallenging prospeet requiring additional data. Ineluded in this figure are 
other eosts assoeiated with managing the MK-44 eontraet, to inelude travel, employee 
benefits and the eost assoeiated with the infrastrueture needed to allow these employees 
to work. The primary diffieulty and one that renders this eost element unsupportable for a 
GFE arrangement is quantifying the administrative and eommunity eosts ineurred by 
eurrent EFV Program Offiee personnel in a GFE arrangement. The EFV Program Offiee 
is currently developing validation eriteria to establish an aeeurate overhead rate in 
aeeordanee with the guidance from Circular A-76. 

The third of four eost drivers assoeiated with a GFE arrangement is the unit priee 
eharged by ATK for eaeh MK-44 ehain gun. ATK is in the proeess of establishing a 
eatalogue priee for the MK-44. This potentially indieates that the MK-44 unit eost from 
ATK should be the same, regardless of buyer. The eatalogue priee has not been 
determined and the Government has not issued a Request For Proposal (RFP) at this time. 
A unit eost analysis provides insight eoneeming the ability of either entity, the 
Government or GD, to negotiate a lower unit cost from ATK. Variation in negotiated 
unit eost will have a direct impact on a CFE versus GFE decision. 

The ability to negotiate a more favorable unit eost leads to a discussion of 
Economies of Seale (EOS). EOS oeeur when the volume of proeurement reaehes a priee 
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break level offered by the eontractor resulting in a lower per unit cost. Both the 
Government and GD have the potential to negotiate an EOS price break in the event 
another program, such as the USN LPD-17, adds to the EFV's MK-44 requirement for the 
Government (GEE) or GD is placed under contract by another program with a 
requirement for the MK-44 (CEE). The EOS analysis is difficult to assimilate due to the 
inability to predict other program requirements or contractor actions. This thesis will 
consider this an issue for the EFV Program Office to consider during market research and 
REP preparation. 

The EOS discussion, from a thesis perspective, will tend to favor GD and a CEE 
arrangement. The EFV Program Office is not the Program Manager for medium caliber 
weapons for the USMC, nor is there any funding in the EFV’s program to provide for the 
additional duties this would require. GD, on the other hand, has the resources and 
industry clout to become involved with other military programs that require the use of the 
MK-44. A good example is the US Army’s new Future Combat System (ECS) line of 
vehicles where GD is the prime contractor on half of ECS vehicles. GD could possibly 
have a comparative advantage to negotiate a high volume price break (EOS) for the MK- 
44 requirement. 

The potential for Direct Commercial Sales adds to the comparative advantage of 
GD to attain EOS. This type of sale allows GD to commercially sell the MK-46 Gun 
System (nomenclature after MK-44 is integrated with a turret) to any friendly allied 
nation of the US Government. Interest in procuring the MK-46 Gun System has been 
expressed by Belgium, Czech Republic, South Korea, and Great Britain. Between the 
interested countries, potential sales represent approximately 2,600 MK-46 systems. Of 
note, GD could not provide additional data, only that interest has been expressed by the 
previously mentioned countries. This issue is a viable cost consideration and should be 
addressed during contract discussions and negotiation under a CEE arrangement. (Ref 23) 

The fourth and final cost driver associated with a GEE arrangement is GD’s 
Burden Rate, which is the rate GD will charge the Government to receive, store and 
manage the MK-44 until integration with the EFV is complete. The GD Burden Rate is a 
percentage of the MK-44 unit cost (the unit cost derived from the contract established 
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between the Government and ATK) for eaeh MK-44 reeeived and integrated by GD, as 
stipulated in the eontract between the Government and GD. The GD Burden Rate is 
designed to eover GD’s eosts assoeiated with physieally reeeiving, handling and storing a 
Government owned item, the MK-44. 

2. Identification of CFE Cost Drivers 

The seeond set of eost drivers to be identified is unit priee, GD’s profit rate, and 
GD’s General and Administrative Expense Rate (G&AEx). The first of three eost drivers 
is the unit priee charged by ATK for each MK-44 chain gun. As stipulated in the last 
section, we believe GD has a greater potential for obtaining a lower unit cost (price) from 
ATK based on the potential EOS attained through additional government contracts 
requiring the MK-44 and/or through Direct Commercial Sales of the MK-46 System. 

The second of three cost drivers associated with a CEE arrangement is GD’s 
profit rate, which is the rate GD will charge the Government to procure and integrate the 
MK-44, while managing ATK as a subcontractor. The GD Profit Rate is a percentage of 
the MK-44 unit cost (the unit cost derived from the sub-contract established between GD 
and ATK) for each MK-44 procured and integrated with the EEV by GD, as stipulated in 
the prime contract between the Government and GD. 

GD’s Profit Rate is the single cost driver with the greatest impact on the total cost 
of a CPE arrangement. The Profit Rate represents GD’s desired increase to their bottom 
line for each iterative MK-44 integration process. Prom the Government’s perspective, 
GD’s Profit Rate must be justified and off-set by a service provided by GD as the Prime 
Contractor. GD’s service will be comprised of, mostly, activities associated with 
managing the subcontractor (ATK). Those activities include, but are not limited to, 
successful integration of the MK-44, proactive management of configuration and 
integration issues and documentation and timely resolution of technical design and/or 
performance issues. The stability and history of GD’s Profit Rate figures are discussed 
later in this chapter. The ability of the Government to justify GD’s Profit Rate is 
discussed later in this chapter through discussions of paying a risk insurance premium. 
Additionally, Chapter VI discusses the necessity of assigning value-added to the services 
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provided by GD under a CFE arrangement. A comparison of CD’s Profit Rate dollar 
value and the value-added estimate provide additional metrics for justifying or deterring a 
CFE arrangement. 

The third and final cost driver associated with a CFE arrangement is G&AEx, 
which is the rate GD will charge the Government to cover general and administrative 
expenses associated with managing the contract with ATK. GD’s G&AEx Rate is a 
percentage of the MK-44 unit cost (the unit cost derived from the sub-contract 
established between GD and ATK) for each MK-44 procured and integrated with the 
EFV by GD, as stipulated in the prime contract between the Government and GD. 

B, HISTORY AND COMPARISON OF COST DRIVERS 

To this point we have identified the relevant cost drivers associated with a cost 
analysis of the two alternatives for procuring and integrating the MK-44 with EFV. We 
proceed with a discussion of the variability and/or stability of the quantifiable cost drivers 
previously identified for GEE and CFE arrangements. This discussion does not include 
the GEE cost drivers determined to be unsupportable in the previous section. 

1, History of GFE Cost Drivers 

The first of two quantifiable cost drivers associated with a GFE arrangement is 
the unit price charged by ATK for each MK-44 chain gun. The unit price of a MK-44, 
based on historical and estimated projections, has a range of values. Data provided by the 
EFV Program Office from 2000 to 2004 indicates a MK-44 unit price range of $151,750 
(2000) to $182,884 (2004). Interviews with EFV Program Office personnel established 
the most current unit price as adequate for the cost analysis. However, several comments 
from the interviews indicated a plausible level of uncertainty with ATK’s pricing of the 
MK-44 for different buyers. The contracting process is not at a point of discussions or 
negotiations to clarify ATK’s pricing strategy. Given that a decision to proceed with a 
GFE or CFE arrangement will be made prior to contract negotiations, the most recent unit 
price estimate from 2004 is suitable for the cost analysis of both a CFE and GFE 
arrangement. 

The second and final quantifiable cost driver associated with a GFE arrangement 

is GD’s Burden Rate, which is the rate GD will charge the Government, as a percentage 

of the MK-44 unit price, to receive, store and manage each MK-44 until integration with 
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the EFV is complete. The EFV Program Office procured and integrated the MK-44 with 
a GEE arrangement in 2000 for the System Design and Development phase of the EFV. 
At the time CD’s Burden Rate for a GEE item was 8%. 

Since March 2000, GD has reduced their burden rate for a GEE item having a unit 
cost greater than $100,000 from 8% to 2%. The available history of GD’s Burden Rate 
for a GEE item with a unit cost greater than $100,000 has varied from a high of 12% to a 
low of 2%. (Ref 24) The EFV Program Office is satisfied that GD’s Burden Rate is 
stable at a current low of 2%. 


Table 1. GEE Arrangement Costs 


GEE Arrangement 

MK-44 Unit Price 

$182,884 

GD’s Burden Rate 

2% 

Total Cost per MK-44 

$186,541 


2, History of CFE Cost Drivers 

The first of three quantifiable cost drivers associated with a CFE arrangement is 
the unit price charged by ATK for each MK-44. As stated in the previous section, our 
research has determined the most recent unit price estimate available from the EFV 
Program Office will suffice for both GEE and CFE cost analyses and that MK-44 unit 
price is $182,884. 

The second of three quantifiable cost drivers associated with a CFE arrangement 
is GD’s Profit Rate. GD’s Profit Rate is negotiated at the time of contract discussions 
and negotiations. However, GD’s Profit Rate has remained stable at 14% during the last 
four years. This number has been used for budget planning and there is no certainty that 
GD’s Profit Rate will remain at 14%. However, given a CFE arrangement is pursued, it 
remains unknown whether a lower profit rate or higher profit rate will be negotiated. 

The third and final quantifiable cost driver associated with a CFE arrangement is 
GD’s G&AEx Rate. GD’s G&AEx Rate is a percentage of the MK-44 unit cost (the unit 
cost derived from the sub-contract established between GD and ATK) for each MK-44 
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procured and integrated with the EFV by GD, as stipulated in the prime contract between 
the Government and GD. GD’s G&AEx Rate is 2%. This rate has remained stable over 
the history of our research (See Appendix B). 


Table 2. CEE Arrangement Costs 


CFE Arrangement 

MK-44 Unit Priee 

$182,884 

GD’s Profit Rate 

14% 

GD’s G&AEx Rate 

2% 

Total Cost per MK-44 

$212,145 


Eor additional data on the history of all relevant cost drivers, see Appendix A. 

3, Comparison of GFE versus CFE Total Costs 

From Tables 1 and 2 and based on the stability of both GD’s Burden Rate, under a 
GFE arrangement, and GD’s G&AEx Rate, under a CFE arrangement, the eost driver 
responsible for the $25,604 difference is GD’s Profit Rate under a CFE arrangement. 
Already explored is the possibility of the Government and GD negotiating different unit 
costs for the MK-44. To demonstrate the impact of negotiating a lower GD Profit Rate, 
we have held the MK-44 unit eost constant, under both scenarios, at a level dictated by 
the most reeent data. The fundamental comparison of the two alternatives is focused on 
what GD’s Profit Rate represents to the Government and does that representation justify 
the $25,604 inerease in cost per MK-44. We provide two theories for articulating GD’s 
Profit Rate from the Government’s perspective. 

Both theories take risk management into consideration. The first theory is the 
idea that the Government is paying an insurance premium to cover potential risks 
assoeiated procuring and integrating the MK-44 with the EFV. The Government paying 
an insuranee premium against unknown future risk events is similar to the rationalization 
used by automobile owners when buying automobile insurance. Assuming an automobile 
owner has a elean driving record and is 45 years old, the insurance premium they pay 
depends on the amount of eoverage they want in the event of an accident or theft. 


20 




Additionally, the premium will be dictated by the type of vehicle and safety features; a 
Mustang Cobra with no airbags or alarm system will result in a much higher insurance 
premium then an Aerostar minivan with front and side airbags. 

The theory behind the automobile insurance premium is the theory of risk 
assessment. The insurance premium is a risk premium based on the nature of the 
unknown future event. With automobile insurance, the degree to which the owner is risk 
adverse will determine the amount of coverage. The more risk adverse the owner is the 
greater their desired coverage, the higher the premium they are willing to pay. 
Furthermore, the type of vehicle and safety features will determine the level of impact 
(high speed, fatalities, damages) an unknown future event could have. The insurance 
premium to cover the risk of injury and damages will be greater for a 2005 Mustang 
Cobra than for a 1996 Aerostar Minivan. The likelihood of the unknown future event 
occurring is the identical, however the probability of that event occurring is much 
different. 

This risk theory is directly related to the CFE versus GFE analysis. CD’s Profit 
Rate, regardless of the actual number, represents a risk premium similar to the 
automobile insurance premium. The Government is similar to the auto owner, where GD 
would be considered comparable to the insurance company. The Government must 
quantify the level of ‘coverage’ they want from GD by way of services to perform. This 
level will then have to be negotiated with GD who will also determine a level that will 
allow them to mitigate the risk that they will take over with the CEE arrangement and still 
make a profit. GD will do this by ensuring ATK is managed as a subcontractor and that 
the MK-44 is integrated with the EEV, regardless of the occurrence of future events that 
could affect cost, schedule or performance issues. 

The second theory developed for articulating the Government’s representation of 
GD’s Profit Rate is assessing the value-added by GD under a CPE arrangement. By 
doing this assessment, the Government will not pay more than the value-added. 
Pundamentally, this assessment must be completed to discourage GD from charging a 
risk premium that is greater then the services they will provide. The value-added concept 
is discussed further in Chapter VI. 
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Our research indicates that the likelihood of an unknown event occurring is 
identical with both arrangements. Therefore, the analysis hinges on first, the type and 
impact of risk associated with CD’s integration and management processes and their 
ability to resolve integration issues in a timely manner (value-added). And secondly, the 
Government’s level of risk aversion must be considered; what risk premium is the 
Government willing to pay? 

The bar charts below demonstrate the difference between what the Government 
would pay for the MK-44 as GFE compared to the risk premium paid under CFE. The 
charts below do not take into consideration the opportunity cost associated with a GFE 
arrangement or the value-added that GD provides with a CFE arrangement. 

When looking at the charts there is also no consideration of unit price discounts 
due to EOS and Eeaming Curve Theory. These two items need to be looked at further as 
these could affect the price of the total contract. In addition to these two factors, the EFV 
Program Office will not be buying all the Mk-44s at one time. This is also an issue that 
could affect the price of the Mk-44 over the life of the contract. The analysis of how this 
could affect the price is outside the scope of this project. 

To better understand the insurance premium concept, the tables below contain the 
procurement of the MK-44 broken down by fiscal year. Underneath the fiscal year is the 
actual quantity of MK-44’s the Government plans on buying. The charts have a range of 
13 percent to 15 percent, the reasoning for this is to allow the EFV Program Office to 
conduct scenario analyses and determine the effect the profit rate will have on the overall 
contract. With the profit rate being negotiable, the Government is in a position where 
they will be able to affect the overall price of the contract. The Contracting Officer will 
need to be proactive and aggressive in trying to negotiate a lower profit rate from GD. 

It is important to note that the dollar figures in the charts have not been 
discounted back and are being used with FY ‘04’ dollars. When the CFE cost is broken 
down it comes out to roughly $25,000 per gun. The highest the Government will pay is in 
FY 12 when they will buy 111 MK-44s, this will equal a CFE premium of $2,775,000 for 
the year. These numbers are just the difference in price and do not show the opportunity 
cost and additional risk GD will assume from the Government. The $25,604, which was 
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the difference between a GFE and CFE purchase price, therefore does not necessarily 
represent a savings in price. This represents the difference between the cost of a GEE 
versus CEE arrangement without including the unsupportable aspects related to the 
opportunity and overhead costs associated with a GEE arrangement. The EFV office will 
have to subjectively assign a value to these issues in order to analyze what the true 
difference will be between CEE and GEE. 


Table 3. Cost Comparison at 13% 


Cost Comparison Table 13% 
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Table 4. Cost Comparison at 14% 


Cost Comparison Table 14% 
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Table 5. Cost Comparison at 15% 


Cost Comparison Table 15% 



□ CFE Profit 15% 

□ GFE Price 


FY with Gun Quantities 


24 




















































































































C. COST CONTEXT 

In determining the eontext of the MK-44 purehase with the overall priee of the 
EFV, we aim to demonstrate the relationship of this purchase to the overall system 
acquisition cost. Although the total unit cost of an EFV is not known, for the purpose of 
this paper the figure $8.5 million will be used as a benchmark. With this being the total 
cost per EFV, the MK-44 purchase will be approximately 2% of the total cost for each 
EFV under a GEE arrangement. Additionally, the CEE premium will add a .3% increase 
in program acquisition costs per EFV. This .3% increase represents the quantifiable value 
that the Government must compare to the additional services provided by GD under a 
CEE arrangement. (Ref Appendix C, out-brief to Program Office) 

D, CONCLUSION 

Throughout this chapter there were three main items that were covered with 
respect to cost, they were the changing nature of the cost data, the premium which the 
CEE will require, and cost in relation to the program. 

This chapter highlights the issues surrounding the constantly changing cost data. 
The EFV program management team must be proactive to assimilate the cost data within 
a fast paced program. The changing cost data puts additional pressure on the management 
team to make an informed decision in the best interest of the Government. 

This paper has referred to the CEE cost as a risk premium that the Government 
will be charged for services provided by GD. This premium is negotiable with GD and 
the charts demonstrate various outcomes assisting the Program Office in their 
determination of when the premium will be in the best interest of the Government. 

When looking at the cost of the MK-44 in relation to the purchase price of one 
EFV and the total life of the program it allows one to examine the overall effect of the 
MK-44 purchase. This will allow one to examine the entire cost compared to the program 
costs to determine the size and scope of the contract. 
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IV. RISK MANAGEMENT ANALYSIS 


A. EFV ACQUISITION PROGRAM RISK DEFINED 

Risk is defined as the ehanee of not achieving the results as planned. Risk is “the 
probability or likelihood of failing to achieve a particular outcome” and “the consequence 
or impact of failing to achieve that outcome.” Two elements of an event’s occurrence, 
the probability and impact, determine the level of risk and, accordingly, the resources 
(manpower and funding) required for mitigating, transferring or avoiding the risk. (Ref 
26) 

This chapter will analyze several areas of risk associated with the EFV Program 
Office decision to proceed with a GEE or CEE arrangement for procuring and integrating 
of the MK-44 during Full Rate Production (FRP). In this particular situation, the GEE 
versus CEE decision will be based, partly, on the degree to which the risk associated with 
a GEE decision to manage the MK-44 procurement and integration mitigated, avoided or 
transferred to the prime contractor (GD) under a CEE arrangement. 

Fundamental to the risk analysis are the areas of risk related to program cost, 
schedule, performance, configuration and integration. Each risk area will be broadly 
identified in the following paragraphs and associated with the MK-44 as a component of 
the EFV. This chapter will then discuss the risk management tactics of risk mitigation, 
risk transfer and risk avoidance with an analysis of the options available to the EFV 
Program Office to implement these tactics under each arrangement. 

Program cost risk is the ability of the Program Office to achieve the EFV 
acquisition cost objectives without experiencing cost overrun. This includes the effects 
of budget and affordability decisions, such as the GEE versus CEE, and the effects of 
inherent errors in the cost estimating techniques used, such as the cost estimations of the 
Government labor and overhead requirement under a GEE arrangement. Additionally, 
the MK-44 represents only 2% of the EFV’s acquisition unit cost and the estimated CEE 
premium represents .3% of the EFV’s unit cost. Therefore, the probability of the MK-44 
GEE or CEE decision, in and of itself, resulting in a program cost overrun situation is 
minimal. However, in the context of this thesis and to adequately assess the options for 
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the EFV Program Office concerning cost issues with respect to the GFE versus CFE 
decision, the increased cost of a CFE decision must be analyzed. Chapter three provides 
the details of this cost analysis. What that cost increase represents is paramount to an 
effective cost-benefit analysis. The cost increase can be considered an “insurance 
premium” (discussed in Chapter III) against certain risk areas defined below and, 
accordingly, the probability and impact of those risks occurring. Or the cost difference 
can be assessed as a “value-added fee”, for the additional efforts of GD as the chief 
integrator, to mitigate and avoid certain risk areas. Either way, the goal of the EFV 
Program Office is to get the best possible EFV while minimizing program risk at the 
lowest cost and that includes the cost of the MK-44 procurement and integration. 

A GFE arrangement would inherently require additional labor hours, manpower 
and various other administrative actions, i.e., travel to ATK, direct meetings with ATK, 
and contract oversight with ATK and GD. Although these add-ons have associated costs, 
the EFV Program Office considers this particular cost comparison a wash because even 
with a CFE arrangement, the government will still, to a certain extent, be the whole 
system coordinator and integrator, to include the MK-44. This position is reiterated in 
the lessons learned chapter through an interview with the JSF program (Ref 27). 

Program schedule risk for a high profile acquisition is always difficult to manage 
within the often schedule driven acquisition process. The EFV exemplifies the attention 
an AC AT ID program schedule slip will garner. Fundamentally, with a GFE 
arrangement between ATK and the Government for the MK-44, the Government is acting 
as the middle-man and coordinating two contract schedules to ensure production and 
delivery of the MK-44 coincides with the production of the EFV at GD. Complications 
in either production schedule will require government coordination efforts with both 
contractors to ensure production is not halted or inventories are not built up resulting in 
additional transportation or storage costs. A GFE arrangement increases the risk to the 
Government and places it in the position of ensuring form, fit and function responsibility 
for the MK-44 to minimize any schedule complications and cost increases. 

MK-44 performance risk is significantly more important under a GFE 
arrangement. In this case, if the MK-44 is furnished to the prime contractor (GD) in a 
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condition that is not suitable for the intended use, the Government assumes liability and 
would be forced to correct the problem through modification or redesign coordination 
with ATK. This could prove to be costly, technically challenging and eould definitely 
impact the program’s sehedule. (Ref 26) 

For example, a small manufaeturing gliteh by ATK, eausing the MK-44 to not 
have a proper fit with the EFV turret meehanism, eonstitutes performanee risk that must 
be corrected by the Government under the GFE arrangement. This partieular oceurrenee 
will lead to the inereased probability of oecurrenee in other risk areas, sueh as sehedule 
delays and cost increases, while the Government initiates aetions to eure the glitch. 

Under a CEE arrangement, the prime contractor has the responsibility to manage ATK as 
a subeontractor. GD would assume all schedule and cost risk associated with a missed 
performanee specification. (Ref 23) 

Configuration and integration risk is the area of greatest concern. The MK-44 
must be integrated with the EEV’s turret before it ean be considered the operational 
weapon system of the EEV. Therefore, the slightest varianee with respeet to form, fit and 
function of the MK-44 could have disastrous results as GD attempts to integrate it with 
the turret. If the Government decides to execute a GEE arrangement, the EEV Program 
Offiee will be responsible for the system integration risk management plan requiring 
dedieated resourees in the form of technical design expertise to assist with coordinating 
corrective action. Regardless of the effectiveness of the system integration risk 
management plan, a GEE arrangement, by way of time and manpower resources required 
to resolve the integration problem, will result in higher eosts than a CEE arrangement. 

Configuration management risks are obvious. Any modification, additional 
capability or re-engineering completed on the MK-44 will have to be fully vetted with the 
EEV’s turret system to ensure form, fit and funetion. With a GEE arrangement, 
eonfiguration management resolutions, when two different eontractors are involved, ean 
lead to escalating costs and extremely lengthy processes when the modification may, in 
fact be time sensitive due to mission eriticality. The resource burden, similar to 
integration risk, will be on the Government. 
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Intangible aspects of risk are not quantifiable, but do merit discussion with respect 

to what could be lost with a CFE arrangement and must be evaluated by the EFV 

Program Office to determine their relevance to this analysis. Although the associated risk 

with a GEE arrangement is disconcerting to a typical PM, being able to have a direct 

contractual relationship or privity of contract with the two contractors, as would be the 

case with a GEE arrangement, does provide a certain degree of schedule management and 

acquisition control. A GEE arrangement would allow the Government to exercise direct 

contract administration over ATK and GD, thus increasing the PM’s insight and 

knowledge into contract and program progress and potentially improving the likelihood 

of overall program success. Additionally, the technical risk of the MK-44 is relatively 

low with respect to the EEV as a whole system. The greatest concern is not whether the 

MK-44 will technically perform, but how mush risk is associated with the integration 

process controlled by GD. This point is highlighted in the lessons learned chapter 

through interviews with the JSF program. (Ref 27) 

If the government should decide to execute a CFE arrangement, ATK will 

become a sub-contractor of GD. Due to the government’s privity of contract, GD will 

control all communication with ATK. The effect of this will cancel a very beneficial 

relationship with ATK, who has provided the government with ammunition and other 

technical advice since the initial purchase of the MK-44. (Ref. 30) 

Additionally, the EFV Program Office must assess the differences between a CFE 

and GEE arrangement with respect to the contract management effort required under a 

GEE arrangement compared to the capabilities and workload of current EFV Program 

Office personnel. This assessment falls outside the scope of this thesis; however, the 

subjectivity of the topic lends itself to consideration by the Program Office and staff. 

B, EFV PROGRAM RISK MANAGEMENT 

There are several tactics available to the EFV Program Office to manage the risks 

associated with both arrangements. The tactics considered fall into three categories: risk 

mitigation, risk transfer and risk avoidance. 

Risk mitigation is the process that “identifies, evaluates, selects and implements 

options in order to set objectives.” Risk mitigation includes determining what should be 

done to manage a particular risk, how often it should be done and reported, who is 
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responsible for handling it and what the eost impaet of managing the risk is. PM’s must 
determine the possible “eonsequenees of aetion or inaetion as well as eondueting a eost- 
benefit analysis of mitigation aetions.” (Ref 29) 

A CFE deeision by the EFV Program Offiee will result in a single higher eost 
eontraet to proeure and integrate the MK-44 with the EFV. The risk mitigation proeess 
demands that there be value-added by CD’s integration proeess to justify the additional 
eost. If there is no value-added, the additional eost beeomes a pass-through fee and fails 
to provide a metrie for assessing risk mitigation. Additionally, a CFE arrangement 
assigns the duties of risk management to GD and, with appropriate eontraet language, ean 
be assessed by the Government over the performanee of the eontraet. 

A GEE deeision by the EFV Program Offiee results in two eontraets, one with the 
prime eontraetor (GD) and another with ATK. A portion of the risk aeeepted by the 
Government under a GEE arrangement ean be mitigated through eontraet language and 
eontraetual eonditions, sueh as an Assoeiate Contraetor Agreement (ACA). The Marine 
Corps and Navy have sueeessfully implemented a risk mitigation plan in eonjunetion 
with a GEE buy for the F-18 E/F program. The engines for the F-18 were proeured under 
GEE through General Eleetrie in Eynn, Massaehusetts. The program offiee mitigated the 
risks deseribed earlier by using an ACA, whieh allowed the prime eontraetor (Boeing) to 
go and talk direetly to General Eleetrie. This eut the government out of the pieture and 
enabled better eommunieation and faster response time. 

However, the ACA arrangement was made possible by the government 
establishing a Defense Contraet Field Management Offiee at GE manned by an 
administrative eontraeting offieer and plaeing a program integrator at the GE plant. 

(Ref 28) 

Risk avoidanee eonstitutes the Program Manager ehoosing one alternative over 
another alternative based on the lower level of risk, thereby redueing the risk. However, 
this does not eliminate the risk. An important distinetion to make is that risk avoidanee is 
a eonseious deeision to ehoose lower versus higher risk options. Avoiding risk by 
ignoring its presenee and potential impaet is an unaeeeptable solution. The sehedule risk 
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associated with potential integration, eonfiguration and design issues beeomes the 
responsibility of the prime contractor under a CFE arrangement. 

The EFV Program Office ean implement risk avoidance by utilizing a CEE 
arrangement. The MK-44 CFE arrangement inherently eontains less risk for the 
Government than a GEE arrangement. As indieated, the primary MK-44 risk area is 
integration and eonfiguration with the EFV turret. GD has a robust resouree pool to 
manage and eontrol integration and eonfiguration risk within the EFV produetion 
proeess. By ineorporating GD as ehief integrator and sub-eontraetor manager under a 
CFE arrangement, the Government will choose the lower risk option. 

Risk transfer involves more than one entity sharing risk. This technique is often 
used between the Government and eontractors. The Government may provide finaneial 
incentives to a prime eontraetor to minimize or reduee risks in numerous risk areas, to 
include system integration, performanee and adherenee to the program sehedule. This is 
aeeomplished through finaneial ineentives (award fees, eontraetual ineentives). An 
award fee provision assoeiated with sueeessful subeontract management would provide 
an entry point for overseeing the subeontraet management funetion sinee that insight 
would be required to adequately assess subeontraet management as part of the award fee 
proeess. Regardless of arrangement, the idea of sharing risk (in general) is pervasive 
throughout DoD. The government is aecepting a portion of the risk by allowing the 
eontraetor to increase their profits through performanee awards. The key to the 
government’s ability to enforee sehedule and eost eonstraints is to incentivize the 
contraetor’s performanee to inerease their profit. 

The Government’s eontraet with GD may inelude ineentives that emphasize 
sueeessful performanee as ehief integrator and eonfiguration manager. The 
Government’s primary means of infiueneing the degree to whieh a CFE arrangement 
reduces their risk exposure is through proactive contract language that holds GD, as the 
prime eontraetor, responsible and aeeountable for potential integration and eonfiguration 
issues. Additionally, under a CFE arrangement GD may be ineentivized by rewarding 
effective subeontractor management. The proaetive eontraet language, combined with 
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financial incentives, will allow the Government to adequately transfer and share the 
program risk assoeiated with a CFE arrangement. 

Another method of risk transfer available to the EFV Program Offiee, under a 
GEE arrangement, is the Integrated Produet Team (IPX) Management teehnique 
refereneed in the JSF program interview. (Ref 27) The IPT Management strueture would 
assign GD the leadership role of the IPTs assoeiated with the MK-44 eomponent of the 
EFV. This assignment ensures GD has knowledge of day-to-day issues involving the 
MK-44 performanee, integration and eonfiguration. With this knowledge, GD, under a 
GEE arrangement, will be more proaetive and diligent in managing risk issues as they 
arise. 

The flip side of the IPT Management teehnique is the potential of the Government 
relinquishing greater eontrol to GD by assigning GD personnel as IPT leads. The 
Government is able to reduee this potential problem by assigning IPT members with 
appropriate knowledge and experienee to ensure a GD led IPT doesn't evolve into a run 
away train. 

Additionally, and probably more difficult, the Government should assign IPT 
members who will provide eonsistent and reliable input to the IPT and feedbaek to the 
Government. The Government, to manage the risk assoeiated with a GEE arrangement, 
should avoid managing the MK-44 proeurement and integration "by eommittee". EFV 
Program Office personnel roles should be elearly defined under a GEE arrangement, viee 
a eollateral duty for the "most available" individual. 

C. CONCLUSION 

The EFV Program Offiee's risk management plan will be extensive and should be 
well thought out with respeet to those intangible areas identified in this ehapter. The 
subjectivity of the intangible areas makes their relevanee and importance undeterminable 
for this analysis. However, based on the remaining eriteria for determining an effective 
risk management plan, a CFE arrangement will provide the lowest risk option with the 
greatest flexibility to proaetively mitigate and reduee the oeeurrenee and impaet of 
potential issues assoeiated with eost, sehedule, performance and 
integration/eonfiguration. 
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V. LESSONS LEARNED FROM MAJOR DOD PROGRAMS 


A. INTRODUCTION 

This chapter provides insights from various DoD programs that have sueeessfully, 
thus far, analyzed the GFE and CFE arrangements for proeurement and integration 
deeisions. The first program is the US Army Aviation Command’s (USAAC) Apache 
Bloek III program. The Apache’s 30MM ehain gun is also manufactured by ATK and has 
been integrated under a CFE arrangement with the prime contraetor, Boeing Corporation. 
The seeond program will be the Joint Strike Fighter (JSF). The key parallel between the 
JSF program and this thesis is how they proeure and integrate the engine. Although the 
physieal eomparison of an aircraft engine to the MK-44 is not eompletely aceurate, the 
thought proeesses and determining faetors of the program offiee making the ultimate 
deeision to ineorporate a GFE arrangement for the aireraft engine is germane to our 
analysis of the MK-44 proeurement. 

B, APACHE BLOCK III PROGRAM 

An interview with Fieutenant Colonel Vince Tobin, the PM of the Apaehe Bloek 
III upgrade for the USAAC Apaehe Longbow Attaek Helieopter highlighted multiple 
aspeets of an effeetive GFE versus CFE analysis that proved valuable to this thesis. The 
opportunity was also presented to interview the Senior PM for Boeing Corporation (the 
prime eontractor), Mr. Robert Kelly, to gain insight for our analysis from a prime 
contractor’s perspective. 

1. Apache Block III and a GFE Arrangement 

The most diffieult aspeet of a GFE/CFE analysis, from the author’s perspective, is 
assessing the risk associated with eaeh arrangement and quantifying that risk as a eost or 
sehedule driver. This task is diffieult simply due to the unique considerations of the 
Government (non-profit) arena diseussed in Chapter IV. FTC Tobin described the task of 
translating risk into a measurable eost driver as absolutely necessary for an adequate 
comparison of the two arrangements. The reasoning behind deriving a eost driver 
assoeiated with various types of program risk is straight forward; with a GFE 
arrangement the entire burden of risk management for schedule, performanee, and 
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configuration management among other risks associated with the MK-44 rests solely with 
the Government. LTC Tobin illustrated with an example from the Apache’s Inertial 
Navigation System. This system, originally proeured and integrated under a GFE 
arrangement, was applied to the Apache Longbow under the prime contractor, Boeing 
Corporation. According to LTC Tobin, whenever there was a problem with a software 
load on the Apaehe Longbow during testing, Boeing initially held the GLE (Inertial 
Navigation System) responsible for the software failure. As a result of the GLE 
arrangement, the initial elaim by Boeing required the Government engineers to refute the 
claim through additional research and testing at a tremendous eost in both program time 
and funding. This proeess of fault determination, vice problem solving, ereated friction 
between the Government and the contractor increasing the risk of both eost and schedule 
overrun. 

Lesson Learned; A GLE deeision by the Government requires a systematie plan 
to mitigate the potential risks associated with this arrangement. The Government must 
have the engineering and personnel support necessary to refute false claims of faulty GLE 
performance or resolve true elaims of faulty GLE performanee. Both situations will add 
to the task of managing and mitigating sehedule risk, while the former will have an 
additional impaet on budget risk. LTC Tobin noted an interesting question, “It may be 
cheaper to acquire the product GLE but is it cheaper in the long run when the weapon 
system comes out the door, maintaining it and taking eare of it?” (Ref 20) 

2. Apache Block III and a CFE Arrangement 

The Apache Bloek III program deeided to proeure and integrate the 30MM gun as 
CEE. This particular decision provided real world benefits to eombat forces during Desert 
Storm. The US Army had a requirement to increase the fuel eapacity of the Apaehe to 
provide greater range and loiter time. The deeision was made to replace a portion of the 
ammunition storage with greater gas tank capacity. Due to the sensitivity of aireraft 
weight shifts and balance, implementing this engineering change proposal was a 
signitioant undertaking. The CEE arrangement faeilitated the sueeessful modification in a 
time critieal, real world seenario. The Government only had to work with Boeing; Boeing 
had the engineering support, control of all past configuration efforts, owned all past 

design specifieations and utilized ATK as a sub-contraetor. 
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Lesson Learned; In today’s world of uncertainty and changing requirements for 
military capability, a CFE arrangement provides additional flexibility when the 
improbable requirement is time sensitive and mission critical. The Government must take 
this into consideration as they analyze a decision to implement a CFE or GEE 
arrangement. A CFE arrangement has the potential to develop multiple solutions at a 
lower cost and under a constrained timetable. 

3. CFE Negative Implications 

ETC Tobin provided a fair and balanced assessment of a CFE arrangement in that 
this arrangement is not the perfect answer. An issue of concern is that Boeing, under the 
CFE arrangement, owns the system, including the 30MM gun. Consequently, the US 
Army must get a Justification and Approval for a sole source to Boeing whenever they 
have a modification or change proposal on the system. This can give the contractor 
leverage knowing that the Government has to go to them; this can create a tendency for 
the contractor to be expensive. There is value added in CFE, the Government needs to 
hold the contractor responsible for ensuring the system operates properly in this 
environment. 

4, Configuration and Communication Control 

The Apache Eongbow 30MM gun CFE arrangement has resulted in a significant 
issue concerning configuration control for the program office. Configuration control of 
the 30MM gun was contracted to Boeing as part of the primary contract. 

The US Army unilaterally modified the 30MM gun on the Block I Apache. Those 
Block I Apaches are scheduled for the Block III upgrade by Boeing. The unilateral 
modifications are not proprietary to Boeing, therefore, the 30MM gun configuration 
Boeing expects to receive for the Block III upgrade is different from the modified 30MM 
gun configuration that is actually on the Apache. Contractually, Boeing is the 
configuration control manager and will only apply the Block III upgrade to their 30MM 
gun configuration. Consequently, Boeing will have to strip the modified 30MM gun to 
the original Boeing configuration to apply the Block III upgrade. Boeing will charge all 
costs associated with this effort to the Government and require additional time to 
complete the Block III upgrade. 
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The Government’s desire to have the unilateral modifications integrated with the 
Apache Longbow during the Block III upgrade is agreeable with Boeing. But it will come 
at a cost in both time and funding to update all engineering and configuration 
management documents. 

Lesson Learned; If the Government decides to designate the contractor as the 
configuration manager it must be aware that modifications and configuration updates 
must be implemented by the contractor and additional funding might be required for 
future situations. Furthermore, designating the contractor as the configuration manager 
authorizes the contractor to veto the Government on decisions concerning the CFE. For 
example, Boeing is now in a position to veto the Government’s request to update and 
modify the configuration by saying they are not able to engineer that particular 
equipment or are not capable of integrating that feature. This needs to be identified as a 
potential Government issue with a CFE arrangement. 

5. Sub-Contractor Management 

According to Mr. Kelly, communication between Boeing and ATK has been 
positive and, with Boeing’s ability to effectively manage ATK as a sub-contractor, the 
above issue has been resolved. Because ATK is now a Boeing sub-contractor, there have 
been no issues with this situation. Of note, Boeing had previously owned ATK and those 
established relationships provide some explanation for the “very positive working 
relationship” that currently exists between Boeing and ATK. ETC Tobin concurred that 
the US Army had not encountered any problems with ATK being a sub-contractor to 
Boeing. In fact, ETC Tobin indicated that Boeing is far better staffed and equipped than 
the Government to manage ATK. He noted that contractors are able to take advantage of 
Enterprise Resource Planning systems and other tools of this nature. 

6, Apache Conclusion 

The question was asked if ETC Tobin had to do it all over again how would he 
purchase the gun. He responded that he would use CEE again. He stated he had no 
analysis to back this up but he felt that, most of the time, the benefits of CEE outweigh 
the costs. The risks that are incurred with GEE that are not easily identifiable need to be 
considered. He also stated that if the Government makes the decision to use GEE they 
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need to keep their eyes open beeause the burden is on the Government. This burden 
ineludes the extra engineering and the additional oversight required to manage situations. 
(Refs. 20 and 21) 

C. JSF PROGRAM 

The interview with Stony MaeAdams, the Propulsion Aequisition Manager for the 
JSF over the past four years, provided experienee oriented insights for an effeetive GFE 
versus CFE analysis. The JSE Program Offiee has a GEE arrangement with Pratt Witney 
and GE/Rolls Royce to provide the JSE engine to Eockheed Martin, the prime contractor 
for the JSE. 

1. JSF Program Maintains “System” View 

The JSF program procures the engine through a GFE arrangement with the 
“engine guys” (PW and GE). The engine is provided to the “plane guys” (EHM) for 
integration. Mr. MaeAdams used these terms to establish the idea that under a CFE 
arrangement, and in situations requiring modifications or configuration changes as a 
result of operational testing and evaluation, the “plane guys” may not have a system 
approach to assessing subject modifications. For instance, if the JSF had reported power 
issues during take-off, the “plane guys” could simply present the power issue to the 
“engine guys” (transferring the risk) with direction to fix the engine when engine output 
is already maximized. The more prudent approach to a perceived power issue would be to 
assess the entire system. This would include determining if weight distribution is 
incorrect or the aircraft weight is outside of specifications due to ordnance or fuel load. 
There may be other factors contributing to a perceived power issue that may have system 
implications. 

Mr. MaeAdams’ point is that the program office is the entity with a true “system” 
view of the JSF and a GFE arrangement with the “engine guys” will prevent the prime 
contractor or “plane guys” from making decisions without the benefit of a whole system 
analysis. Additionally, the JSF engine is a key subsystem representing a high level of 
technical risk and a majority of program cost, warranting the GFE arrangement. 

Lesson Learned; The continuing increase in the complexity of acquisition 

programs guarantees a PM will have to work with multiple large contractors to provide 

the desired product at the end of the acquisition process. The PM must evaluate the 
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inherent risk and seope of a partieular subsystem. The PM must then determine whether 
that subsystem should be proeured with a GFE or CFE arrangement depending on several 
variables, one of whieh is the PM’s ability to effeetively manage the whole system 
through the aequisition eyele. 

2. JSF Program Integrated Product Team (IPX) Management Structure 

Mr. MaeAdams provided some insights eoneerning the negative pereeption of 
GFE arrangements within the program offiee. To eombat this pereeption he eeased using 
the term GFE and addressed the arrangement as an IPT Management Strueture. Within 
this strueture, eaeh subsystem has an IPT and EHM or the prime eontraetor has the IPT 
lead in all eases, regardless of GFE or CFE status. This reinforces the contractual 
requirement that EHM perform duties as primary integrator responsible for all subsystem 
interfaces and performance. The IPT structure ensures that the prime contractor or their 
representative is involved with day-to-day subsystem issues. This structure mitigates the 
risk that prime contractors will claim non-performance against a GFE subsystem 
contractor. The prime contractor is aware of all integration, configuration and 
performance issues through the IPTs. 

Lesson Learned; The government has the ability to delegate and empower the 
prime contractor as the chief integrator of all subsystems. This can be accomplished 
whether a subsystem is procured with a GFE or CFE arrangement, with the CFE 
arrangement making this delegation more automatic and less reliant on effective contract 
language and administration. Using IPTs is already the norm for most program offices. 
However, ensuring the prime contractor has the lead on all IPTs is more the exception. 
With a succinct, detailed and appropriately incentivized contract, the prime 
contractor/chief integrator should request the lead position on all IPTs. 

3. JSF Program and GFE vs CFE 

Mr. MaeAdams provided the perspective of a seasoned acquisition professional 

concerning when he would utilize a CFE arrangement. According to Mr. MaeAdams, 

“Do CFE when there is value added by them (the prime contractor) doing the work.” The 

government is going to pay a premium to the prime contractor under a CFE arrangement 

regardless of subsystem or contractor. According to MaeAdams, that premium should be 

considered a fee for value added performance. If there is no value added resulting from 
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the CFE arrangement, the government is paying the prime eontraetor pass through fees or 
non-value added eosts. The idea of transferring risk to the prime eontraetor is ineorreet. 
First, a solid contraet is more than eapable of ensuring a level of risk mitigation is 
established from the beginning. Seeondly, government aequisition professionals operate 
in a predominantly eost-reimbursement eontraet environment. This ensures the 
government aeeepts the risk of sehedule slips and eost overruns regardless of CFE or 
GFE arrangements. 

When asked about using a GFE arrangement, MaeAdams indieated that when 
DoD has the manpower base and infrastrueture to support a partieular subsystem 
development and produetion, along with a history of sueh performanee, a GFE 
arrangement makes the most sense. In this case, MaeAdams is referring to the jet aircraft 
engine technical and design expertise resident in DoD along with a long history of 
successful engine programs. 

Lesson Learned; The government must identify and quantify the value added 
that offsets the premium required by a prime contractor under a CFE arrangement. If 
there is no value added by the prime contractor, the PM will be hard pressed to justify 
paying a premium for the CFE arrangement. Additionally, the PM must be aware of the 
type of contract instrument and contract language being used to determine the actual risk 
a CFE arrangement would transfer from the government to the prime contractor. 

The PM must be aware of internal technical, design and support expertise 
available for a particular subsystem. The PM must determine if that expertise is adequate 
for the GFE arrangement. The PM should review available history on similar subsystem 
procurements and evaluate specific trends or issues relevant to their program. 
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VI. CONCLUSION 


A. INTRODUCTION 

The primary objective of this thesis was to examine what decisions and types of 
analysis should be made when confronted with a multiple contractor acquisition and 
integration issue such as GFE versus CFE. The secondary objective was to educate and 
create a document of lessons learned that will help future Program Managers (PM) be 
able to better analyze the correct approach to deciding whether to purchase GFE or CFE. 

The research effort began with a background of the EFV program and the history 
behind the program. The next item of discussion was the effect of cost on the decision 
making process with a GFE or CFE arrangement. The cost analysis was followed by how 
an effective and proactive risk management plan would impact the decision. The final 
discussion point aimed at gaining insight from current acquisition programs to include the 
US Army Apache program and the Joint Strike Fighter Program. The conclusions from 
this research are contained below. 

B, CONCLUSION 

The primary research question focuses on whether the procurement and 
integration of the MK-44 is more advantageous to the Government under a GFE or CFE 
arrangement? 

In the end, the cost-benefit analysis for the EFV Program Office will be a 
comparison between the GD “insurance premium” (in addition to contract performance 
incentives) equal to the MK-44 cost increase under a CFE arrangement versus the benefit 
or value-added by GD as the prime contractor under a CFE arrangement. Fundamentally, 
the government must have value-added to the EFV acquisition process to justify paying 
GD a 14% premium to manage ATK as a subcontractor. 

One of our secondary research questions aimed at determining if there are certain 
characteristics of a component or subsystem that would inherently lead a PM to execute a 
CFE or GFE arrangement. From our discussions with other DoD Acquisition Program 
Officials experienced in utilizing both types of arrangements, we have developed five 
fundamental characteristics that will objectively lead to either a CFE or GFE 
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arrangement. Not developed are the more subjective issues a PM must account for in 
making this decision - reflecting that DoD acquisition is more of an art than a science. 

The first characteristic is the level of technical risk associated with the subsystem 
or component. The lower the technical risk, the less likely that a PM would feel the need 
to be directly involved with the design, development or production. This is particularly 
true of a commercial item as opposed to a government developmental item. In this case, 
the hands-off approach would facilitate a CFE arrangement. The opposite holds when a 
component or subsystem with a high level of technical risk demands a more hands-on 
approach by the PM, particularly if the component or subsystem holds the majority of the 
“program’s” technical risk. In this case, the PM will lean towards a GFE arrangement to 
ensure that appropriate awareness and risk management efforts are executed. The MK-44 
falls in the low technical risk category that should lend it to the CFE arraignment. 

The second characteristic is the cost of the component or subsystem, as a 
proportion of total program cost. The lower the unit cost, the less effort required on the 
part of the PM to manage and control the cost. Additionally, a CFE arrangement 
increases the cost for the component or subsystem. The lower the original unit cost, the 
lower the cost increase for a CFE arrangement. The PM will be able to justify the 
additional cost of a CFE arrangement with greater conviction. The higher the unit cost, 
the harder it is to justify the cost increase for a CFE arrangement. The MK-44 lends itself 
to a CFE arrangement with a component acquisition cost of just 2% of the EFV unit cost 
and a predictable CFE premium equal to .3% of the EFV unit cost. 

The third characteristic is the maturity of the contractor and its production 
processes. The more reliable, consistent and mature a contractor's production processes 
for a particular item, the more likely that item is to be considered for a CFE arrangement. 
If there are unresolved issues or inconsistencies with an unproven product or contractor, 
the PM will most likely insist on a direct relationship with the contractor to ensure 
positive control and risk management. The EFV Program Office considers ATK’s MK- 
44 production capability to be a mature process resulting in a reliable product. 
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Additionally, our research interview with the Apache Program Office indicated ATK 
received favorable remarks as a mature, responsive subcontractor. Therefore, the MK-44 
acquisition would be best suited to a CFE arrangement. 

The fourth characteristic is whether the particular item is sole sourced or 
competed. A competed item may allow the Government to negotiate a lower cost 
contract under a GFE arrangement, while a sole source item will be contracted at the 
same cost regardless of whether there is a CEE or GEE arrangement assuming the 
Government and Prime Contractor have similar bargaining powers. The exception to this 
is the ability of one party (Government or prime contractor) to achieve economies of 
scale (EOS) through a high volume procurement. This determination would hinge on the 
probability of one party or the other being able to garner such EOS. Unless such 
arrangements already exist and are advertised, this assessment is difficult for two reasons. 
First, it demands looking into the future, a perspective not common in the DoD 
acquisition community. Second, this assessment depends on knowing the business plans 
of two commercial organizations operating for profit. Determining the ability of one 
company to achieve EOS and the degree to which another will allow EOS is difficult and 
unreliable. Barring particular arrangements identifying EOS one way or the other, a sole 
sourced item is not a reasonable factor for determining which arrangement will be more 
favorable in every instance. The MK-44 is a sole sourced item, however, according to 
EFV Program Office personnel, there is uncertainty underlying the assignment of a unit 
price under a CFE arrangement. In this instance, the Government is not clear that this 
particular sole sourced item will have a similar unit price under the two arrangements. 

The fifth characteristic is determining whether there is value-added as a result of a 
CFE arrangement. This determination depends on how the item in question is viewed 
relative to the whole system. Given the first four characteristics are identified in a 
particular item, i.e. the item is sole sourced, has a low level of technical risk with a low 
cost share relative to the whole system and the contractor/item is proven with a mature, 
reliable production process, in order to utilize CFE arrangement, the prime contractor 
must provide value-added processes to offset the additional cost. More often than not, 
the value-added processes will come from the prime contractor's function as chief 
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integrator. The prime eontraetor's ability to eonsistently and flawlessly integrate the 
potential CFE item with the whole system will determine the value-added. The key to the 
value-added determination is the extent to whieh a partieular item requires eonsiderable 
integration proeesses and eneompasses a high degree of integration risk. 

For example, a potential CFE item may require assembly with two bolts and nuts 
tightened to a speeifie torque. That situation would eneompass little risk with few 
proeesses and would be diffieult to determine a value-added eommensurate with the 
additional eost of the CFE arrangement. However, if the item has more detailed 
assembly proeesses or software integration proeesses requiring minimal variation and 
eneompassing a higher degree of integration risk, the value-added by the prime eontraetor 
implementing positive eontrol over integration will be worth the additional eost of a CFE 
arrangement. The MK-44’s eurrent integration falls near the eenter of a integration 
eomplexity seale with multiple software interfaees on one end of the speetrum and the 
previously mentioned bolt and nut integration on the other end of the speetrum. The 
eaveat for the MK-44, making the value-added proeesses more benefieial and in-line with 
the CFE premium, is the potential for future interoperable and upgradeable eapabilities. 

There are also the subjeetive eonsiderations that must be evaluated by the 
program offiee. The last eontaet with the Program Offiee indieated that these subjeetive 
areas are eurrently being evaluated. Their intent is to subsume what we have developed 
quantifiably and ineorporate their findings to produee a business ease analysis for the 
EFV Program Offiee. 

The key findings of our researeh indieate the MK-44 proeurement and integration 
proeesses should be exeeuted under a CFE arrangement for two primary reasons. First, 
GD is eapable of and, as the prime eontraetor and ehief integrator, will provide value- 
added proeesses eommensurate with providing the Government a reliable EFV. 

Seeondly, an evaluation of a potential risk management plan indieates the Government 
will be seleeting the lower risk option, with respeet to the proeurement and integration of 
the MK-44, by ineorporating a CFE arrangement. 

C. AREAS FOR FURTHER RESEARCH 

As a result of this researeh effort, the researehers have identified some areas for 

further researeh. First, if the USMC (EFV) goes with a CFE arrangement and the US 
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Navy (LPD 17) procures the MK-44 under a GFE arrangement, GD will be the 
eonfiguration manager for the USMC, while the Navy will manage their eonfiguration in- 
house. As EFV’s beeome eargo for the EPD 17, the potential for MK-44 parts to be 
interehanged does exist. In the event of an aeeident as a result of parts being 
interehanged or aeeountability and maintainability with interehangeable parts, the 
investigation proeess eould beeome intertwined with two different eonfiguration 
managers. 

The seeond item for further researeh is the establishment of a serviee wide 
overhead rate to be used for A-76 studies to determine an appropriate opportunity eost for 
the Government. The A-76 doeumentation used for researeh promulgated the eoneept of 
using a 12% overhead rate aeross the board (DoD wide). However, the A-76 regulation 
further stipulated that eaeh serviee is authorized to develop its own justifiable estimate 
for an overhead rate. Thus far, there does not seem to be any evidenee that the USMC 
has established sueh a figure. 

The third issue for further researeh would be to determine the plausible benefit to 
the DoD of establishing a medium ealiber weapon system Program Manager to 
eonsolidate and proeure all medium ealiber requirements. Our researeh seems to indieate 
a requirement from aeross the serviees for medium ealiber weaponry. One of our 
eonsiderations was the ability of the Government to establish EOS with a seleeted 
eontraetor based on high volume requirements. A medium ealiber program offiee may be 
able to take advantage of EOS more readily than individual programs. This would not be 
unpreeedented. There are small ealiber and artillery/tank program offiees to eonsolidate 
requirements for that speeifie weaponry. 
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APPENDIX A: HISTORY OF BURDEN RATES 


Jul-Ol 




WBS/CES Description 

Unique ID 

Forecast 

Equation / Throughput 

** GDAMS MAKE/BUY ** 




Material Burden 

matlBurden 

138.97% 

((1+OH) * (l+G&A) * 
(1+Fee) + (1+OH) * 
(l*COM)) 

Material Burden for items exceeding $100,000 

matlBurdenEx 

117.42% 

((l+G&AEx) * (1+Fee)) 

Material Overhead 

GDAMSMOH 

4.37% 

0.0437 

Cost of Money 

GDAMSCOM 

0.97% 

0.0097 

Material Related Overhead Rate 

OH 

8.00% 

0.08 

G&A Rate 

G&A 

12.00% 

0.12 

G&A Rate on items over $100k 

G&AEx 

3.00% 

0.03 

Profit Percentage 

Fee 

14.00% 

0.14 

Cost of Money 

COM 

1.00% 

0.01 

Other Direct Costs Rate 

ODC 

106.45% 

1 





WBS/CES Description 

Unique ID 

Forecast 

Equation / Throughput 

Primary Weapon (Cannon) 


$201,126.76 


MK44 Cannon Mod 1 


$186,381.00 


30MM Gun Control UnitMK44 Cannon Mod 1 

$9,700.00 


Borescope 


$518.00 


Rod, Section, Cleaning 


$16.50 


Rod, Section, Cleaning 


$14.66 


Handle Assembly 


$62.88 


Handl Control Unit 


$4,433.72 


Integral Gun Mount 


$21,169.60 


Secondary Weapon (Coaxial Machine Gun) 



M240 (7.62MM) 


$5,344.00 


Support Equipment 


$0.00 


Special Tools 








Jul-02 




WBS/CES Description 

Unique ID 

Forecast 

Equation / Throughput 

** GDAMS MAKE/BUY ** 




Material Burden 

matlBurden 

139.00% 

((1+MRO) * (l+G&A) 

* (1+Fee) + (1+MRO) 

* (l*COM)) 

Material Burden for items exceeding $100,000 

matlBurdenEx 

117.00% 

((l+G&AEx) * (1+Fee)) 

Material Burden on GEE 

matlBurdenGFE 

11.00% 

0.11 





Cost of Money 

GDAMSCOM 

1.00% 

0.01 





Material Related Overhead Rate 

MRO 

8.00% 

0.08 

G&A Rate 

G&A 

12.00% 

0.1192 
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MAEI-Major End-Item Rate ($100k) 

G&AEx 

3.00% 

0.03 

Profit Percentage 

Pee 

14.00% 

0.14 

Cost of Money 

COM 

1.00% 

0.0097 





ARMAMENT (P) GEE 


$209,599.67 


Primary Weapon (Cannon) 

Cannon 

$197,959.41 


MK44 Cannon Mod 1 


$183,445.87 

[Cost Throughput] 

30MM Gun Control UnitMK44 Cannon Mod 1 

$9,547.24 

[Cost Throughput] 

Borescope 


$509.84 

[Cost Throughput] 

Rod, Section, Cleaning 


$16.24 

[Cost Throughput] 

Rod, Section, Cleaning 


$14.43 

[Cost Throughput] 

Handle Assembly 


$61.89 

[Cost Throughput] 

Handl Control Unit 


$4,363.90 

[Cost Throughput] 

Support Equipment 


$3,552.95 

[Cost Throughput] 

Special Tools 


$2,827.46 

[Cost Throughput] 









Dec-02 




WBS/CES Description 

Unique ID 

Forecast 

Equation / Throughput 

** GDAMS MAKE/BUY ** 




Material Burden 

matlBurden 

139.00% 

((RMRO) * (RG&A) 

* (REee) (RMRO) 

* (l*COM)) 

Material Burden for items exceeding $100,000 

matlBurdenEx 

117.00% 

((RG&AEx) * (REee)) 

Material Burden on GEE 

matlBurdenGPE 

11.00% 

0.11 





Cost of Money 

GDAMSCOM 

1.00% 

0.01 

Computer Rate 

Computer 

1268.00% 

12.68 





Material Related Overhead Rate 

MRO 

8.00% 

0.08 

G&A Rate 

G&A 

12.00% 

0.1192 

MAEI-Major End-Item Rate (SlOOk) 

G&AEx 

3.00% 

0.03 

Profit Percentage 

Pee 

14.00% 

0.14 

Cost of Money 

COM 

1.00% 

0.0097 

% Direct which is Support Hours 

SH 

30.00% 

0.3 

Other Direct Costs Rate 

ODC 

107.00% 

1 





ARMAMENT (P) GEE 


$189,546.85 


Primary Weapon (Cannon) 

Cannon 

$182,884.09 


MK44 Cannon Mod 1 


$182,884.09 

[Cost Throughput] 

















Jul-03 




WBS/CES Description 

Unique ID 

Forecast 

Equation / Throughput 

** GDAMS MAKE/BUY ** 





50 




Material Burden 

matlBurden 

139.00% 

((RMRO) * (RG&A) 

* (RFee) (RMRO) 

* (l*COM)) 

Material Burden for items exceeding $100,000 

matlBurdenEx 

117.00% 

((RG&AEx) * (RFee)) 

Material Burden on GFE 

matlBurdenGFE 

11.00% 

0.11 





Cost of Money 

GDAMSCOM 

1.00% 

0.01 

Material Related Overhead Rate 

MRO 

8.00% 

0.08 

G&A Rate 

G&A 

12.00% 

0.1192 

MAEI-Major End-Item Rate ($100k) 

G&AEx 

3.00% 

0.03 

Profit Percentage 

Fee 

14.00% 

0.14 

Cost of Money 

COM 

1.00% 

0.0097 

Other Direct Costs Rate 

ODC 

107.00% 

1 





ARMAMENT (P) GFE 


$189,606.34 


Primary Weapon (Cannon) 

Camion 

$182,884.09 


MK44 Cannon Mod 1 


$182,884.09 






Dec-03 




WBS/CES Description 

Unique ID 

Forecast 

Equation / Throughput 

** GDAMS MAKE/BUY ** 




Material Burden 

matlBurden 

134.00% 

((RMRO) * (RG&A) 

* (RFee) (RMRO) 

* (l*COM)) 

Material Burden for items exceeding $100,000 

matlBurdenEx 

116.00% 

((RG&AEx) * (RFee)) 

Material Burden on GFE 

matlBurdenGFE 

8.00% 

0.0806 





Cost of Money 

GDAMSCOM 

1.00% 

0.0053 

Material Related Overhead Rate 

MRO 

8.00% 

0.0799 

G&A Rate 

G&A 

8.00% 

0.0806 

MAEI-Major End-Item Rate ($100k) 

G&AEx 

2.00% 

0.0208 

Profit Percentage 

Fee 

14.00% 

0.14 

Cost of Money 

COM 

1.00% 

0.0053 

Other Direct Costs Rate 

ODC 

107.00% 

1 





ARMAMENT (P) GFE 


$189,606.34 


Primary Weapon (Cannon) 

Cannon 

$182,884.09 


MK44 Cannon Mod 1 


$182,884.09 

[Cost Throughput] 









May-04 




WBS/CES Description 

Unique ID 

Forecast 

Equation / Throughput 

** GDAMS MAKE/BUY ** 




Material Burden 

matlBurden 

132.70% 

((RMRO) * (RG&A) 

* (RFee) (RMRO) 

* (l*COM)) 

Material Burden for items exceeding $100,000 

matlBurdenEx 

116.30% 

((RG&AEx) * (RFee)) 

Material Burden on GFE 

matlBurdenGFE 

7.00% 

0.0698 
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Cost of Money 

GDAMSCOM 

0.50% 

0.0053 





Material Related Overhead Rate 

MRO 

8.00% 

0.0799 

G&A Rate 

G&A 

7.30% 

0.07322 

MAEI-Major End-Item Rate ($100k) 

G&AEx 

2.00% 

0.02016 

Profit Percentage 

Fee 

14.00% 

0.14 

Cost of Money 

COM 

0.50% 

0.0053 

Other Direct Costs Rate 

ODC 

106.90% 

1 





ARMAMENT (P) GEE 


$189,606.34 


Primary Weapon (Cannon) 

Cannon 

$182,884.09 


MK44 Cannon Mod 1 


$182,884.09 

[Cost Throughput] 
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APPENDIX B: GENERAL DYNAMICS MATERIAL BURDEN 

RATES 



GFE 

Actuals 

N/A 

Estimated 

Cost burden 
factor 

CY99 

CYOO 

CYOl 

CY02 

CY03 

CY04 

CY05 

CY06 

CY07 

CY08 












Unit cost 
more than 
$100,000 

0.03 

0.03 

0.03 

0.02 

N/A 

0.02 

0.02 

0.02 

0.02 

0.02 


GD Supply 

Actuals 

N/A 

Estimated 

Cost burden 
factor 

CY99 

CYOO 

CYOl 

CY02 

CY03 

CY04 

CY05 

CY06 

CY07 

CY08 












Unit cost 
more than 
$100,000 

0.03 

0.03 

0.03 

0.02 

N/A 

0.02 

0.02 

0.02 

0.02 

0.02 
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APPENDIX C: OUTBRIEF TO EFV PROGRAM OFFICE 



RESEARCH QUESTIONS 



Primarv Research Question: 


• Is the procurement and integration of the MK-44 more 
advantageous to the Government under a GFE or CFE 
arrangement? 

- Assumed a default position of GFE arrangement 

- Developed a Cost-Benefit analysis for executing a 
CFE arrangement 
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Conclusions and/or 


Recommendations 



1. The MK-44 is a potential CFE item. 

2. CFE is similar to paying an “insurance 
premium”. 

3. CFE must be a value-added 
arrangement to justify the premium. 

4. Subjective considerations must be 
evaluated by program office. 




MK-44 Cost Drivers 



MK-44 as CFE 

- MK-44 Unit Cost 

• $212,163 used for 
analysis 

- GDIS Profit Rate 

• 14% used for analysis 

- GDIS G&AEx Rate 

• 2% used for analysis 


MK-44 as GFE 

- MK-44 Unit Cost 

• $186,541 used for 
analysis 

- GDIS Burden Rate 

• 2% used for analysis 

- EFV program 
personnel opportunity 
cost 

- Additional Risk 
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HISTORY OF UNIT COST DATA 




GFE 

CFE 

July 01 

9 

$201,126 

July 02 

219,734 

$231,612 

July 03 

$203,001 

$213,974 

May 04 

$186,541 

$212,163 
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Cost in Context 



• MK-44 is 2% of EFV 
Unit Cost 




CFE Cost in Context 



14% Premium to GDLS 

- $25,600 per MK-44 

- .3% of EFV Unit Cost 

Program Cost (FY04 $) 

- 935 EFV’s 

• $7.95B Acq Cost 

- 935 MK-44’s 

• $23.9M CFE Acq Premium 

• .3% increase in Program 
Acq Cost 



□ EFV Unit Cost 
I MK-44 Unit Cost 

□ CFE Premium 
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Identified Risk Factors 



GFE 

- Accepted risk is dependent on contract 
language and negotiation 

- Integration and configuration risk 

- Management effort required vs. personnel 
capabilities 

- Infrastructure and funding support 

- Air Burst Technology 






Mitigation of Risk Factors 



• GFE 

- Contract Language - (i.e., JSF, ACA) 

- IPT Management teams of GFE item 

- Clearly define role of personnel 

- Funds need to be authorized 
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Identified Risk Factors 




CFE 

- No value-added processes 

• Pass through fee 

- Lose direct relations with ATK; intangibles 

- With Cost-Reimbursable contract; risk not 
transferred to contractor 




Mitigation of Risk Factors 


CFE 

- Need to ensure the value-added is worth the 
price of the CFE premium 

- Need to hold the Prime accountable by being 
proactive 

- Ensure funding is available 
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Characteristics of CFE and 

GFE Items Ibyii 

• CFE 

• GFE 

- Low technical risk 

- Fligh technical risk 

- Low cost 

- High cost 

- Sole source item 

- High visibility 

- Prime provides value- 

- Ability to compete 

added processes for 

requirement/negotiate 

integration 

- Prime does not 

- Mature production 

perform value-added 

process 

processes 

- Reliable/proven 

- Initial production item 

product 

or new vendor 

11 / 5/2004 



Where does the MK-44 fall? 

• MK-44 

- Low technical risk item 

- Low cost (relative to total cost of EFV) 

- Sole source item; no requirement for competition 

- GDLS will provide value-added processes... 

• By integrating the MK-44 with the turret 

• By acting as configuration manager 

• Potentiaiiy achieving EOS on future MK-44 buys 

- MK-44 is a reliable, proven product 

- ATK is reputable business with a mature production 
process for the MK-44 
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Intangible Influences 



Opportunity Cost of EFV Progrann 
ennployees under a GFE arrangement 

- DoD guidance (A-76) for outsourcing 
determination 

Quantifying Risk Areas 



ni V hmuT 



Intangible Influences 



• Configuration issue with Navy GFE (LPD) 
- Potential issue (outside scope of project) 


• Economies of Scale (EOS) 

- Potential unit price reduction 

- Dependent on future unknown contracts 


• Impact of Super 40/Air Burst 
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Lessons Learned 



Apache Program: 

- GFE requires 
meticulous, systematic 
risk management plan 

- CFE provides flexibility 

• Config changes 

• Mod timeliness 

- CFE requires adept 
KO 

- ATK a good sub¬ 
contractor 



JSF Program: 

- Contractors don’t have 
“system view” 

- IPT leads belong to 
prime contractor 

- GFE requires adept 
KO 

- CFE must be value- 
added 


RESEARCH QUESTIONS 



Primary: Is the procurement and integration of the 
MK-44 more advantageous to the Government under a 
GFE or CFE arrangement? 

Secondary: What cost drivers are critical to an 
equitable comparison between a GFE and CFE 
arrangement? 

What risk factors are critical to a GFE or CFE 
analysis? 

What acquisition, market or economic conditions 
cause one arrangement to be preferred to the other? 

What are the possible methods of analyzing 
intangible considerations relevant to a GFE or CFE 
decision? 
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Conclusions and/or 
Recommendations 




1. The MK-44 is a potential CFE item. 

2. CFE is similar to paying an “insurance 
premium”. 

3. CFE must be a value-added 
arrangement to justify the premium. 

4. Subjective considerations must be 
evaluated by program office. 
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APPENDIX D: ASSOCIATE CONTRACTOR CLAUSE JSF 

PROGRAM 


N00019-02-C-3003 

NO(X)19-CIO-P1PZ059 


srHFnitT P 

H-13 ASSOCUTE CONTRACTOR CLAUSE (NAVAIR 5252-245-9520) (MAY 1992) 

(a) ( 1) This clause is iniended to ensure that there will be appropriate coordination/integration of work 
by the associate contractors to ensure complete compatibility between equipment, data, and services, 
prevent unnecessary duplication of effort, and in order to maximize commonality. 

(2) The price of this contract makes provision for the performance of the work called for in the 
Associate Contractor Agreements as required by this clause, in support of this contract. 

(b) The Associate Contractors are as follows: 

Contractor Responsibility 

Lockheed Manin Tactical Aircraft Systems Air System 

General Electric Aircraft Engines Propulsion System 

(c) The contractor shall work and maintain close liaison with the associate contractors listed in 
paragraph (b) above. In order to assure accomplishment of this objective, the contractor shall enter into 
written agreements with each of the other applicable associate contractors. 

(d) Each written agreement between the contractor and an associate contractor shall provide for 
complete and unbiased exchange of technical information and interface data relating to their detailed 
responsibilities and procedures. The following is a guide to be used in the development of each 
agreement: 

(1) Identificaiion of the data and information to be furnished among the associate contractors to 
facilitate procedures/schedules for the exchange of information and/or data. Descriptive detail of the data 
and/or information to be furnished or exchanged, w ith a specific date for delivery of each item thereof and 
containing such other mutual covenants and agreements that may be desirable or required to assure 
delivery or exchange of said data and/or information in a timely manner and in a condition suitable for 
use by the recipient. (For example, this may extend to all information pertaining and essential to the 
design, development, fabrication, test, interface, modification and installation of equipment and provision 
of services hereunder to the extent that each party may require such information to ensure the 
compatibility of their respective equipment, data and services.) 

(2) To be provided by one contractor to another (including such services as clerical support to 
visiting associate contractor personnel, unscheduled maintenance and technical support for equipment, 
etc.) to facilitate the performance of the respective contracts and the period(s) of time the services are to 
be provided to assure necessary interface actions and support activities. 

(3) The materials to be provided to each other by the respective contractors in performance. 

(4) The facilities and their location to be provided by each contractor to accommodate personnel 
assigned to provide the associate contractor's integration and support services, assurance of adequate 
working areas, power requirements, office space and communication equipment which are essential for 
timely completion of the integralion/suppon services. 

(5) Delineation of respective interface responsibilities. 
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N00019-02-C-3003 

N00019-00-P1PZ059 


SCHEDULE 

(6) Provision for furnishing copies of communications relative to performance of associate 
contractor responsibilities. 

(e) In the event this exchange of information/data results in access to limited rights data the 
contractor hereby agrees not to utilize such limited rights data acquired under the exchange or to 
manufacture itself those items identified above, or components thereof. 

(f) In the event limited rights data is obtained from the contractors designated herein, the contractor 
agrees to obtain in writing from each of his employees whose responsibility in connection with work 
under this contract involves access to this data, an agreement which in substance provides a statement that 
said employee(s) will not, during his cnq>loyment by the contractor or thereafter, disclose to en)plo)'ces of 
the company submitting unlimited rights information, employees other than the contractor's employees 
for use for his own benefit or the future benefit of any other individual, corporation or any organization, 
any limited rights information/daia to which he had access in connection with this contracL Nothing 
contained in this provision applies to data furnished voluntarily by individuals, corporations or 
organizations without limitations as to use or to data that falls within public domain. 

(g) Each Associate Contractor Agreement shall be submitted to the Government for review prior to 
execution. Following Government concurrence and execution by both associate contractors, each 
Associate Contractor Agreement may be made an attachment to this contract. The Associate Contractor 
Agreements arc for information purposes only and shall not be subject to or governed by this contract. In 
the event of a conflict between the terras of this contract and lerms of the aforesaid agreement, the terms 
of this contract shall control. 

(h) Where the contractor and an associate contractor fail to agree upon action to be taken in 
connection with their respective responsibilities, each contractor shall promptly bring the matters to the 
attention of the cognizant PCO and furnish the contractor’s recommendations for a solution. The 
contractor shall not be relieved of its obligations to make timely deliveries or be entitled to any other 
adjustment because of failure of the contractor and its associate to promptly refer matters to the PCO or 
because of failure to implement PCO directions. 


H-14 RESERVED 
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APPENDIX E: 


JSP IPX MANAGEMENT CLAUSE 


N00019-02-C-30 

N00019-00-P1PZO 

SCHEDLTLE 

H-2 PROPULSION SYSTEM MANAGEMENT 

This clause is included in the Joint Strike Fighter (JSF) Air System Contractor’s (ASC’s) ar 
Pratt and Whitney’s (P&W’s) Systems Ocvelopment and Demonstration (SDD) contracts, and General 
Electric Aircraft Engine’s (GEAE’s) F136 Pre-SDD contract. P&W and GEAE are Propulsion System 
Contractors (PSCs). This clause is included to promote a common understanding of the roles and 
responsibilities of all panics of the JSF Propulsion Integrated Product Team (IPT) and the IPT-Managcd 
JSF Propulsion System processes that shall be used during the JSF Air System SDD Program. 

(a) Requirements . 

The P&W FI 35 and the GEAE FI 36 propulsion systems shall be: interchangeable without Air 
Vehicle modification; functionally equivalent; and integrated and compatible with the JSF Air System 
(which includes the Air Vehicle and iu Autonomous Logistics System). The F135 and F136 propulsion 
systems shall be interchangeable within the JSF Air System throughout the life of the JSF Air Systenx 
The propulsion system is comprised of an engine and common propulsion componenu (hardware and 
software). The engine is defined as the inlet case to the turbine frame, and it shall be compatible with th 
common propulsion components throughout the life of the JSF Air System. Common propulsion 
components are defined as those paru of the propulsion system that operate as a pan of cither PSC’s 
propulsion system. 

(b) Propulsion IPT Management Roles and Responsibilities . 

(1) The ASC shall have Total System Performance and Integration Responsibility (TSPIR), as 
defined in Special Contract Provision H-15, “Performance Responsibility.” The ASC shall lead the JSF 
Propulsion DT and all efforts required in the management of the optimization and integration of the 
interchangeable propulsion systems with the Air System. The ASC shall also lead the efforts required in 
the management of the optimization of the common propulsion components. The ASC shall ensure 
execution of the three-party Associate Contractor Agreement (ACA) described in paragraph (c) below; 
the Propulsion System Management Plan in (d) below; the weight management philosophy in (c) below; 
and the In-Flight Thrust (IFT) methodologies in <0 below. The ASC shall also be responsible for 
providing a coordinated copy of the ACA to the Government for review and comment prior to ASC 
Contract aw'ard. 

(2) P&W has Propulsion System Performance and Integration Responsibility (PSPIR), as define 
in Special Contract Provision H-15, “Performance Responsibility” for the F135 Propulsion System. 

P&W' shall work with the ASC to optimize and integrate the F135 Propulsion System into the Air Systeir 
P&W shall work with GEAE in defining, optimizing and integrating common components with the FI 35 
and the F136 to ensure interchangeable propulsion systems. P&W shall develop, qualify, and deliver the 
common propulsion components. P&W shall work with the ASC and GEAE to prepare and execute the 
ihree-paity ACA described in paragraph (c) below. P&W shall be a member of the JSF Propulsion IPT. 


(3) GEAE. under its prime Pre-SDD contract and SDD* contract, has PSPIR, as defined in 
Special Contract Provision H-27. "Performance Responsibility” for the F136 Propulsion System. GEAE 
shall work with the ASC to optimize and integrate the FI 36 Propulsion System into the Air System. 
GEAE shall work with P&W in defining, optimizing and integrating common components with the FI 35 
and the F136 to ensure interchangeable propulsion systems. GEAE shall work with the ASC and P&W tc 
prepare and execute the three-party ACA described in paragraph (c) below. OEAF. shall he a member of 
the JSF Propulsion IPT. 
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(4) The Government will procure and deliver to the ASC the propulsion systems identified in tl 
JSF Air System SDD Contract Government Furnished Property Clause. The Government will procure a 
deliver to GEAE the common propulsion system components identified in the GEAE F136 Pre-SDD an 
SDD* contracts Government Furnished Property Clauses. The Government will ensure that any conflic 
in requirements of the JSF SDD Air System and JSF Propulsion System contracts are resolved 
expeditiously. The Government will have final decision authority for all propulsion system developmer 
issues. The Government will participate on the JSF Propulsion IPT to obtain the necessary insight into 
the management of the optimization and integration of the propulsion systems. 

(5) In order to meet contractual performance requirements of the JSF Propulsion System 
Contracts and the Air System Contract, the PSCs and ASC are each authorized to use aivd/or incorporate 
into the propulsion system and/or air system, material identified by category below and as further define 
in Attachment (B) Propulsion System .Material List, of the three party Associate Contractor Agreement: 
1) material to support ASC testing (ground and flight), PSC testing and system integration testing; 2) 
material to support design, analysis and simulation activities; 3) material to support hardware or other 
deliveries (engines, engine systems, aircraft. CDRLs, etc.); 4) integration and installation data, models, 
simulations and hardware; 5) autonomic logistics material; 6) material to support environmental, safety 
and health (ESH) activities; and 7) material to support survivability design, testing and analysis. The 
PSCs and ASC, in concert with on-site Defense Contract Management Agency (DCMA) Offices, shall 
establish material transfer processes that allow maximum flexibility for use/incorporation of the material 
identified in the ACA Attachment (B> Propulsion System Material List. These processes must be in 
accordance with existing company material processing policies and procedures. 

Material delivery arrangements shall be made pursuant to paragraphs c(3) and c(9) heiein. If 
material is not received as arranged, the ASC and PSCs shall mitigate impacts to the JSF program, to the 
maximum extent practicable. The Contractor receiving the material shall submit timely notifications of 
deficiencies, documenting actions taken to mitigate any impacts to the Propulsion System or Air System 
programfs). Repair or replacement of defective or deficient material is not the responsibility of the 
contractor receiving the material, resolution will be determined through the IPT managed processes set 
forth in the Propulsion System Management Plan. Any and all equitable adjustments to this contract sha 
be processed pursuant to the procedures of the “Changes” clause of this contract. The right to an 
equitable adjustment is the e.\clusive rennedy under this special provision. 

(c) Associate Contractor Agreement . 

The propulsion system development and integration responsibilities of the ASC, P&W and GEA 
shall be set forth in a three-party Associate Contractor Agieemcni (ACA). In addition to complying with 
all requirements in Special Contract Provision H-13. “Associate Contractor Agreement,” the ACA shall 
embody (he follow ing requirements: 

(1) Incorporate the ASC's JSF Propulsion System Management Plan, per paragraph (d) below, 
which derails the Propulsion System development and integration responsibilities as well as management 
processes of the ASC. P&W, and GEAE. 

(2) Incorporate by reference the JSF Propulsion System Contract Specifications and JSF 
Propulsion System Common Hardware Interface Control Document for the P&W and GEAE propulsion 
systems as agreed to between the parties, and set forth as a Contract Altachircnt in each propulsion 
system contract. 
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(3) Incorporate the ’“Material" list covering ASCVPSC and PSC/PSC requirements discussed in 
paragraph (b)(5) above. 

(4) Provide for direct liaison, and electronic interchange and delivery of schedule data to all 
panies as required. 

(5) Provide for the preparation and electronic delivery of propulsion system data to the ASC for 
use in the Air System Lifecycle Plan. 

(6) Provide for the preparation of specific engine operation instructions to be submined to the 
ASC and the Government. 

(7) Provide for the review of Air System Technical Orders and Flight Manuals to evaluate the 
effects on aircraft and engine installation and operation. 

(8) Provide for the evaluation and review by the appropriate parties of the effect on engine 
installation or operation of any proposed change in the air system or either propulsion system. 

(9) Prov ide for the preparation of field surveys for each proposed propulsion system specificatio 
change that affccu air system engine installation or operation. Each survey submitted to the Government 
shall include the PSCs’ request for approval and copies of the ASC’s comments to pn^osed changes. 

(10) Provide for electronic communication between the PSCs and the ASC to address questions 
and answers through the use of “Coordination Memos,” with copies provided to the Air System and 
Propulsion System CORs via the JSF Virtual Enterprise. 

(11) In the event of conflict between the ACA and the coniract, the contract shall take 
precedence. 

(d) Propulsion System Management Plan 

The ASC, as lead for the IPT-Managed JSF Propulsion System, shall coordinate agreement of am 
document the management roles and responsibilities of all four parties, identified in paragraph (b) above, 
necessary to allow successful integration of the propulsion system into the air system including the 
implementation and update of the Interface Control Documents (ICDs) between the ASC and each PSC 
and between the two PSCs. 

The ASC shall also provide an outline of management processes for assessing and resolving 
interface problems using optimization of the air system, support system, and total govenunent ownership 
cost as the primary trade criteria. Other ASC defined processes shall irKlude, but not be limited to: issue 
resolution: weight management; configuration and interface control between the air system, the 
propulsion system, and the common propulsion components; ACA Material List update/changes: ICD 
updates; communication and coordination; and PSC contract spccificaiion changes. 

The ASC shall manage the above processes through establishment of a Program Leadership Tean 
(PLT). Propulsion Control Boards (PCBs), Propulsion System Integration Boards (PSIBs) and a 
Propulsion Associate Contractor Working Group (ACWG) as described below: 

( 1 ) I.SF Propulsion 1 .eader-shin Team . A JSF PLT shall be established to provide overall 
JSF propulsion program guidance and resolve major programmatic issues not resolved at the PCB or 
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ACWG. Membership on the PLT will include the ASC Propulsion IPT Leader (Chair), Government 
Propulsion IPT Leader, P&W JSF Program Director, and GEAE JSF Program Director as voting 
members. 


(1\ Pronulsion Control Board . Separate F135 and F136 PCBs shall be esublishcd to 
manage the integration of each propulsion system with the air system, and to ensure that the P&W SDD 
Program and the GEAE Pre-SDD and SDD* Programs support the ASC SDD Program. Each PCB shall 
also monitor the prxtgress of its Propulsion system contract and resolve issues not resolved by its PSIB or 
its PSC IPT. The PCB membership will include representatives from the ASC (Chairman), the 
Government, and P&W for the F135 PCB or GEAE for the F136 PCB. 

Pronulsion System Integration Board . Separate F135 and F136 PSIBs shall be 
established to resolve interface issues between the Air System and each Propulsion System. The PSIB 
will also ensure the exchange of data and information among the parties necessary to optimize propulsion 
system installation. The PSIB membership wiU include representatives from the ASC (Chairman), the 
Government, and P&W for the F135 PSIB or GEAE for th* F136 PSIB. 

( 4 ) Propulsion Associate Contractor Working Group . A JSF Propulsion ACWG shall be 
established to facilitate the interchangeability of the F135 and F136 engines with the common propulsion 
components. The focus of the ACWG wiU be to resolve issues involving the integration of the common 
propulsion components with the FI 35 and FI 36 Propulsion Systems in order to achieve engine 
interchangeability. The ACWG will also ensure the exchange of data and information among the parties 
necessary to achieve engine interchangeability. The JSF Propulsion ACWG membership will include 
representatives from the ASC (Chairman), the Government. P&W and GEAE. 

(e) Weight . 

Solely for weight-related issues, all parties understand and agree that: 1) P&W will have met its 
obligation under its JSF Propulsion System SDD contract and the Government will have met its 
obligation under the JSF ASC SDD contract if flight test propulsion sys tems are deliv ered to the ASC 
with a weight less than or equal to the Not To Exceed Weights (CTOL4BB lbs, CV lbs, STOVL 
Mlil^Ibs): 2) the Govcnunenl will not seek an equitable adjusuneni from P&W if the flight test 
propulsion systems are delivered to the ASC with a weight less than or equal to the Not To Exceed 
Weights; 3) the ASC shall not be entitled to an equitable adjustment to the cost, schedule, JSF Air System 
Contract Specification, award fee criteria or other requirements of the Air System conuact if the flight test 
propulsion systems are delivered to the ASC with a weight less than or equal to the Not To Exceed 
Weights; and 4) the ASC may be entitled to an equitable adjustment if the flight test propulsion systems 
arc delivered to the ASC with a weight greater than the Not To Exceed Weight. 

(f) In-Flieht (fFT) Methodologies 

The ASC. in conjunction with each PSC, shall develop two independent methodologies for determining 
In-Flight Thrust for use during flight test to evaluate performance guarantees for all variants and flight 
regimes. 

' Reference to an FI36 SDD contract in no way implies or otherwise prorides assurance Uui the Cjoverrunetu will award an F1J6 
sDD contract to GEAE and shall not be deemed an obligation of the Government. 
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APPENDIX F 


: JSF ENGINE INTERCHANGEABILITY 

AGREEMENT 



JPO/P&W/GEAE 
JOINT STRIKE FIGHTER 
ENGINE INTERCHANGEABILITY TEAM 
OPERATING AGREEMENT 
6 June 2001 



Uniiec TeohncXog es Corporation aotmg inrougn its Pratt 4 Wl'.iutey (PSW) Jivlston and G«n«tal EI«K:a^to Compary 
acting irrocigh its GE Ai-craft Engires (GEAE) component agree to support the United Stales Department of 
Defense (DoD) otjectr/es and plans for Joint Sir ko Fighter (JSF) Engine Inlorchangeability d jrng the Engineering 
ard Manufactunng Development (EMO)' phase of the JSE_Prcgram. This document summanzes the manner Oy 
which the Joint Sfike F ghter p-ogram OTice (JPO) on heha f of ihe OoD. PSW. and GEAE will work inoether as a 
learn lo accomplish those objectives and pans. 


"he ohjectives of the IPO (or engine inte'changeahilily for FUD inrjiirle the follow-ng 

• The P&W and GEAE engmcs.mus; be physically and functicnally'interchangeable across all JSF arcrafi 
variants, 

• Total cost cf ownership for the JSF prcpulsion systems including deveicpmenl. acquisitoh. anc cperating 

and support costs must be kept to a m-nimuin. ^ 

• Davelopmenl nsk of the J^^proputson systems must he kept to a mihlmum 

• The ability to compet^3opfgdi)QtOh must rtot'be impeded. 


ins ij^archangBa^ity in EMD inninpe the I 

ProoulsioT systan^^evSopffient wJI proceed pursuant to the Propulsion System Management Special 
Provision to be sel forth In the JSF119 EMD contract and the JSF F120 pre-EMD anc EMD contracts 
Adciliona ly, the rijahag^Ttant structure and txocesses outlined m the executed Associate Ccntraclor 
Agrseirent (ACA).'£i^‘uf^n System Mangg^ent Plan iPSMP). P&W-GEAE Propneta-y Information 
Agraement, and ttiia dc^mept sTatl^ fofowad. 

The UEO of bSmmohTpropuSionjystein harrtware and seftwaro wil.be ma.rimized 

Tne prcpulSK^ s.v^e’bjg^efoprr em schedu es wi» be in support of ir>e ove-a l JSF 'rrMpon system 

schedule‘ , • ->T 

The JPO wJI partcipaie in the propulsion teams throughout the EMD phases of the p^gram to assure that 

the requirefnsnls of the JSrIIS and JSF Fl20 engines are ecubably represented inr-tho design and 

deveiopireni of common hardware. 


r 

P&W ard GEAE urrderstand that in order to meet the ob.eetrves of engine intercharvje^iJty a joint and coordinated 
approach to common hardware,devaioomenl is necessa'y Key elements for successTnetude the foilowtng. 

• Clear definition o' joint roqi^lrements fer Xie common hardware • 

• Demonslratrtrl performance of Ih^ ccmtr.on hardware with the JSF 11$ eiTgine by P&W 

• Dcmonslioicd performance of the.ccmij'.^n^hord'warc with bhc'JSF F120 engine ty GEAE 

• FT'OCCSS to iterate the common hardw&ro-desigViriClud n^an'integrated schedule 


III uidei to actiiave Lliesa uksrimiits, in fuC cuuidinaliun with Ute JPO P&W and GEAE are establish rig a 
collaborative team approach. 

• In occordancc with tho F>ropulsion Syotom Monagcmonl Spccio' Prov sion. P&W led Intcgraica Product 
Teams (IPT) are being established and wil be responsible for It-e design, developmenl. and validaticn of 
•he common hardware and software. GEAE will participate on these IPTs ard on P&W-led conTiguration 
control boa-ds. as required, to onsjro common ha-dware and software meets both JSF119 end JSF F120 
requirements as defined by tne Engine Inlarchangeability Inte'faca Control Document (ICO). 

• P&W and GEAE wil ccntirxje to work with the JPO and Air Systsm Contractors on design trades necessary 
ic fully define the mterchargoabla propulsion systems and the comman hardware it is understood that 
Con)piO"<'^'if^ might bu leifjIreJ :u llm desig i uf Uie uuiiiiiiuii liaidwaie us well us u Jte J£P119 and JSF 
F120 engines. 


Riifftrnnra In FMO rr a .ISFI IQ FMD mntrsrt. JSF F12C pm-EMO myilmcl or JSF FI SO EMD conlmrl in m wny implies sr 
othCTAisc providos assuianco that tho Govommoii wU award a contract and t shall not be deemed on oCUgaSon of the 
Government 
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• PiW and GEAE wil v/ork together to develop common hardware requirements and the Engine 
Interchangeability ICO. PSW anc GEAE wril work with tho ASC as descnbed in the ACA and PSMP to 
assure tno overall p'opuision syatom moots air system needs. 

• P&W wiB validate through analysis ardior test that the common hardwrare meets the specification and ICD 

requirements. ^ , 

• P&W will va'idale Itwuuyh analysis andL'ojt lest that the total JSF119 propulsion system, irKluding common 

hardware, meets speciHcaton requ reiflftp^. ., ’ ^ 

• GEAE will validate through ana ysis the'total JSF F120 propulsion system, including the 

common hardware, meets speclflcai^irrequlremerts.^ •' 

• Should eitner propulsion system incl^^ dl^monjiardware no: mscl specification, design trades wit be 

made to determ ne the most atfordab*e*franner to meet the specification. Any resulting changes to the 
common hardware will be demonstrated by P&W with the JSP119 and will be derronstrated by GEAE 
using the JSF F120e'icinas. S' 

The JPO/P&W/GEAE Engma Interchangeability Team ^Firnftoy the use of joint management and technical 
processes to affordably achieve the'objeaives of engine nierchangeabllity. Examples of these processes indude 
the folbwing. ybv''v 

« Program management prooesse.a - earned value management, risk managerreat. pr^famm^nageniRni 
reviewa, IPT structure and operating guidebnes. communicabons.' and integrated program plans and 
schedules i .."' ' --r-'' > ^^ \ 

• Common hardware requirements and specfication development processes -*^s^tem 'equiremenls : 

definition, system perfcrmance allocation, ccmrrron hardware nierface contmi documents and \ j 
spedheanon __- '• , V' ^ 

• Systems engineering processes - performance cnalys s. system mo^l interfaces, configuration* •* 

management, risk and weight manageriien'., cunbul and suflwaie'inanageinunt, data exchange', trade study 
and exit criteria, joint design reviews \ - 

• Other processes - supportablity and maintainablity. validation iind qualification.Mest facility utilizatior, 

tooling and manufacturing - “ ‘“" I.'- -' 

In sedition to the planned ASC-led joint leadership :eams and to help assure continuing focus on JPO objectives, 
executive representatives of the JPO/P&WiGEAE Engine Interchangeability Team win meet with me JSF Service 
Acquisition Executive semi-arnually, or as required, throughout EMC to review status of the program. 

All rrembers of P&Ws JSF*. 19 and GEAE's JSF F120 Propulsion System Teams are committed to worxlng with 
ihe JPO ic achieve the object ves of the Joint Strke Figrt'er Program. We are looking ferward to a successful 
CO laborative effort during EMO. 



Stephen N. Finger 
President Mtiiary Engines 
Pratt & Whitney 


Russell F. Sparks 

Vee President and General Manager 
Miitary Engine Operations 
GE Airc'aft Engines 


Darleen A Oruyun 
Prncipal Deputy 

Assistant Secretary of Ihe Air Force 
(Acquisition and Maiidgeinenl) 



Paul A, Schneider 
Assistant Secretary of the Navy 
(Research. Development and Acquisiton) 
(AcUiig) 


This docurrent does not obtigale the Goverrvnentto reimburse PiW and GEAE for any costs ircurrec that are not rcirrbursable 
under a contract and does not establish any sutstantve or procedural rights of the parties Cblqatbns will only be assumod by 
Ihe Govomment through the axecutlcn of contracts The legally birtding responsibdit es cf the panics shall ba sei form in their 
respecbve contracts 
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